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YEARS AHEAD FOR YEARS TO COME 


Years ahead in every detail, Convair Jet-Liners are leaders for the new jet age . . . designed 
with precision and crafted to perfection! The ultimate in modern engineering concepts! 
The very finest expression of elegance and comfort! Advanced beyond all other means of 
transportation, Convair 880 and 600 Jet-Liners, the world’s fastest passenger planes, will 
be years ahead for years to come! 


CONVAIR 
sovision or GENERAL DYNAMICS CORPORATION 


First to offer Convair 880 or 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil), S.A.S., SWISSAIR, AMERICAN 











ICKERS. 


Airborne Variable Displacement 


Piston Type Pumps 


A NEW LINE of Vickers Variable Displacement Piston Type Pumps 
is now available for aircraft applications at 4000 psi pressure. These 
new pumps have the same exceptionally high overall efficiency as well 
as the many other performance advantages demonstrated by the 

3000 psi Vickers pump series throughout millions of hours of dependable 
airborne service. Flow characteristics and maximum recommended 
speeds are also the same for both series. 

An important feature of the 4000 psi series is a CONTAMINANT- 
TOLERANT DESIGN enabling successful operations in hydraulic 
fluids and engine lubricating oils with particle sizes up to 40 microns, 

Operation of airborne hydraulic systems at 4000 psi is finding 
increasing favor because it means smaller actuators and less fluid in the 
system .. . resulting in an overall weight and space advantage. 

Vickers 4000 psi hydraulic motors and fixed displacement pumps 
will also be available. For further information about 4000 psi 
pumps and motors, please write for Bulletin A-5219 or get in touch with 
the nearest Aero Hydraulics Division office listed below. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 





Aero Hydraulics Division @¢ Engineering, Sales and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIPORNIA «+ 3201 Lomita Boulevard 
Department 1462 + Detroit 32, Michigan P.O. Box 2003 «+ Torrance, California 
Aero Hydraulics Division District Sales and Service Offices + Albertson, Long Island, N. Y., 882 Willis Ave. 
Arlington, Texas, P.O. Box 213 + Seattle 4, Washington, 623 8th Ave. South + Washington 5, D.C., 624-7 Wyatt Bldg. 
Additional Service facilities at: Miami Springs. Fla., 641 De Soto Drive 
LEGRAMS: Vickers WUX Detroit, TELETYPE: “ROY” 1149—CABLE: Videt 
OVERSEAS REPRESEN TATIVE: The Sperry Gyroscope Co., Ltd.—Great West Road, Brentford, Middx., England 


ENGINEERS AND BUILDERS OF OLL HYDRAULIC EQUIPMENT SINCE 1921 
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e would like to paraphrase the 1959 IRE Show 





theme, Inspiration in Radio Electronics, by pointing out 





this example of Kennedy Inspiration in Reflector En- 





gineering, a 40-foot reflector featuring quick in-the- 


field assembly and disassembly. 


You can see this unique antenna at Booths 2532 and 
2637 at the IRE Show. 
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Bending the Heat Barrier 


Hien strength plus resistance to oxidation, creep, thermal shock, 
and fatigue—are some of the properties that have helped to push the 
heat barrier back over the past 15 years. These are the properties 
found in Haynes high-temperature alloys. Properties that 
make these alloys very useful in the 1000 to 2000+ deg. F. range. 
Typical uses? The really hot spots in jet aircraft, ramjets, and 
missiles are some. Furnace components, heat-treating equipment, 
kiln liners are others. In fact, any part where long service life 
under severe high-temperature conditions is essential. 
There are 12 HayNEs high-temperature alloys— available imme- 
diately in convenient forms that can be readily fabricated. For 
information on properties and prices, write for descriptive literature. 


Specialized mill equipment is available : = — =" 
at Haynes Srevuitre for rolling high- Ng cm ha a. 
temperature alloys into a variety of ' hes a 

shapes and sizes. Bar (above) is being 


produced on a 24-inch mill. aL. OoOowyws 


HAYNES STELLITE COMPANY 
Division of Union Carbide Corporation 
Kokomo, Indiana 


The terms “Haynes” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 


Circle Number 4 on Reader-Service Card 








Research: 
opens 
the 

door 


to Space Technology Laboratories is responsible for the over-all systems 

engineering, technical direction, and related research for the U.S. 

Air Force Ballistic Missile Programs. To carry out the fundamental 

S ace investigations of those physical phenomena related to very advanced 

p and long-range problems of space technology, STL established the 
Physical Research Laboratory. 

This laboratory is making significant contributions in experimental 
and theoretical research in the fields of controlled fusion and asso- 
ciated plasma physics, magnetoaerodynamics and low temperature 
solid state physics. 

Dr. Milton U. Clauser, Vice President of the Company and Direc- 
tor of STL’s Physical Research Laboratory, draws upon a rich back- 
ground of industrial, as well as academic, experience andachievement 
in charting the areas of research that will be important to the space 
technology of the future. 

The professional staff of the Physical Research Laboratory, the 
majority of whom hold the Doctorate, are supported by unusual 
shop facilities and a complete staff of technicians. Also available is 
an outstanding digital computing center within fhe STL complex. 
Scientists and engineers with competence and imagination in fields 
related to advanced cryogenics, fusion physics and magnetohydro- 
dynamic investigation, are invited to inquire about Staff positions. 


Space 
Technology 
Laboratories, 
Inc. 


P.O. BOX 95001, LOS ANGELES 45, CALIFORNIA 





ALL THIS 








8-Channel Model 358-5480 Oscillographic Re- 
cording System . . . 6-Channel Model 356-5480 
also available. 


SAN BORN 
COMPANY 


175 Wyman Street, Waitham 54, Mass. 


@ LINEARITY 0.5% OF FULL-SCALE 
@ COMPLETELY TRANSISTORIZED 

@ CURRENT FEEDBACK AMPLIFIERS 
@ VELOCITY FEEDBACK DAMPING 

@ GAIN STABILITY BETTER THAN 1% 
e 


9 ELECTRICALLY CONTROLLED 
CHART SPEEDS 


ina new, simplified... 


S-VOLT FULL-SCALE 
SAN BORN 
RECORDING SYSTEM 


his new Sanborn direct writing system provides six or 

eight channels for computer readout, telemetry re- 
cording, DC voltage monitoring and similar applications 
where 0.1 volt/div sensitivity is sufficient and no pre- 
amplification is needed. The input impedance is 100,000 
ohms. Frequency response is 3 db down at 100 eps at 
10 div peak-to-peak amplitude; hysteresis is less than 
+0.1 div. A 1714” Recorder-Amplifier-Power Supply 
package displays 8” of chart, locks in or out, loads easily 
from the front, has a built-in footage indicator and take- 
up, and can be completely remote-controlled. Galvanom- 
eters are rugged, low impedance, low voltagé units with 
enclosed construction. The 514” Control Panel provides 
front and rear inputs, attenuator ratios of 1, 2, 5, 20 and 
50, internal 2-volt calibration signals, position and 
smooth gain controls. The system is available in either 
the 60” mobile cabinet as shown (complete with power 
panel, wiring harness and built-in blower) — or as sepa- 
rate Recorder-Amplifier-Power Supply and Control 
Panel units for rack mounting. 


*. 
Find out what this new system can do for you. Ask your 
local Sanborn Industrial Sales-Engineering Representa- 
tive for complete facts — or write the Industrial Divi- 
sion in Waltham. 


See this new System at the I .R.E.Show— Booths 3601-03-05 
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Z, 367 SYSTEM COMPONENTS 


’ 


Compressors — Will deliver from 0.5 to 10 
SCFM at pressures up to 3000 psi, through a 


full range of altitudes and temperatures. Choice 


of hydraulic, AC, DE or engine drive. Smallest, 
lightest and coolest running of any made 


Comprocets Packages —Complete pneumatic systems 
based on Cornelius compressors, include inlet air 
filter, starting relay, radio noise filter, moisture 
separator with automatic condensate dump and 
heating element, back pressure vaive, check vaive, 
relief valve and pressure switch. 


Pressurization Pumps — Weight 4 Ibs. with 
explosion-proof AC or DC motors. For 
pressurizing de-icer and water systems, 
electronic equipment, hydraulic and fuel 
reservoirs. Rated at 1 CFM of free air 

at 25 psig and altitudes up to 50,000 ft. 
Available as complete system with check 
valve, relief valve, pressure switch, 


and dehydrator . 
i 


Emergency Air Brake Valves — OG ad 


Metering type designed for 
sensitive hand or foot operation 
with iniet pressures up to 
3000 psi and brake pressures 
up to 2000 psi. 
Moisture Separator Assemblies —Complete 
3000 psi system assemblies consisting of 
pressure switch, relief valve, check 
valve, automatic solenoid operated dump 


valve and thermostatically controlled 
heating element 


integral 


AC and DC Motors — 
Explosion-proof, light 
weight, continuous duty 
For operation within 
full range of altitudes 
and temperatures. 


Anti-G-Valves — 

Government standard 
D equipment, meets 
AN-6538 specification 


Pressure Switches — Both low and high pressure. 
Gage or absolute type. Pneumatic or hydraulic. Normally 
open or closed. Full range of differentials. 


lad 


Pressure Regulators Precise 
regulation from 2 to 2000 psi, with 
inlet pressures up to 3000 psi 

and capacities up to 150 SCFM. Both 
absolute and gauge types available. 


Pressure Relief Valves — 
Compactness with accurate settings 
from .5 psi to 4000 psi. Vacuum 
and combination pressure-vacuum 
models also available. 


Chemical Driers — 3000 psi 
service. Long life desiccants 
Capable of operating up to 
275° F. Rated for dew points 
down to —65° F 


Air Sterage Bottles — Lightweignt 
aluminum construction, rated up to 2000 
psi, these reservoirs meet MIL-C-7905A 
with weights as low as 2 Ibs 


Portable Compressors Complete 
compact, ground support systems 
Weigh less than 100 ibs. Pressures up to 
4000 psi. Air delivery up to 5 SCFM 
ideal for missile, aircraft or 
“retriever” service. industrial 
versions for OEM, shop and lab use. 


Hydraulic Moto Long life, 
3000 psi motors for Type |! systems 
Features completely new Cornelius 
design. 


Hydraulic Pumps — 

exclusive Cornelius design for 
3,000 psi Type |! systems. Both 
variable and fixed displacement 


there are dozens of Cornelius products for designing 
better pneumatic and hydraulic systems 


To be exact, there are 367 products made by The 
Cornelius Company to help you design better pneu- 
matic systems. Their prime characteristic is reliability. 
Here’s why. Each Cornelius product has an extra 
margin of built-in safety to protect it against the 
effects of shock, vibration, temperature, pressure and 
contamination. Rigorous testing helps assure first class 





performance and maximum longevity. If your system 
designs call for these or related pneumatic compon- 
ents you'll find Cornelius quality and dependability 
will be valuable in helping you maintain a high level 
of performance. For specific information about any 
Cornelius product, talk with a Cornelius sales en- 
gineer or write direct to The Cornelius Company. 


“a £8 


rugged, 


_~ A “Se 


a 


554~-39th Avenue N. E. . Minneapolis 21, Minnesota 





Pioneers in pneumatic systems for aircraft. 
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a: D PLA 
Displacement ___ Rated Max. Envelope Dimensions 
Model In 3/Rev RPM GPM RPM Diameter Length 
ee ie 1.750 _ 4000 29.4 _ 5000 5.750 | 8.320 
ma: Se Ree we! 17.3, 6000 _ 5.250 7.250 
P56 568 | 6000 aa’ 8000 4.687 6.625 
P16 163 __ 12000 Ria 16000 3.000 4.250 — 
Pll 115 ae 2. Se 16000 2.750 3.625 _ 
po64 | 064 __ 12000 mh a 18000 2.125 3.125 
P044 044 12000 2.1 18000 2125 | soso 
































A NEW FAMILY OF. . . HYDRAULIC PUMPS 


WITH THE LOWEST WEIGHT DISPLACEMENT RATIO 








For Aircraft, Missiles, and Systems! 





Model P175 





Model P56 


This new family of rotary plunger pumps is furnished with 
forged aluminum housings for fluid operating temperatures 
to 400°F.. Thousands of hours of endurance and qualification 
testing, as well as flight tests, have proven that these new 
pumps will satisfactorily handle all MIL specification 
hydraulic fluids including Oronite 8515 and will exceed 
MIL-P-19692 specification requiring 750 hours of endur- 
ance. The low weight displacement ratio is accoémplished 


by utilizing space not available in other designs to incor- 
porate the variable displacement feature and servo system. 
Plungers operate on an inclined axis to provide centrifugal 
return force and are arranged such that the side loading 
on each plunger is minimized when the maximum over- 
hung moment occurs. 

Fixed displacement pumps are also available in all models 
with reduced weight and envelope dimensions. 

The proven experience of Bendix in manufacturing 
thousands of direct injection pumps and fuel systems for 
reciprocating engines, fuel supply pumps, fuel systems for 
turbine engines, hydraulic pumps, and hydraulic systems 
for high performance missiles assures you of a quality 


FOR 3000 AND 4000 PSI 
SPEEDS TO 18,000 RPM 





unit or system meet- 
ing the high relia- 
bility standards of the 








industry. 





MAJOR PRODUCTS—aircraft and missile hydraulic pumps; hydraulic components and sub-systems; engine fuel pumps and fuel system com- 
ponents; precision bellows and bellows assemblies; thermostats and related sub-assemblies; and sub-contract manufacturing and brazing. 


Hamilton Division 


HAMILTON, OHIO 
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What does it take to create a complete 


Missile Weapon System? 


A definition 


“A system composed of equipment, skills and techniques, the composite of which forms an instrument of combat, 
usually . . . having an air vehicle as its major operational element. The complete weapon system includes all related 
equipment, materials, services, and personnel ‘required solely for the operation of the air vehicle . . . so that the 
instrument of combat becomes a self-sufficient unit of striking power within its intended operational environment.” 


GOODZYEAR AIRCRAFT, 


ATRAN, GEDA, PIN-POINT— 
T. M.'s Goodyear 
Aircraft Corporation, Akron 15, Ohio 


GUIDANCE 

— of the accuracy of ATRAN, 
and the even newer PIN-POINT 
with much greater accuracy for 
guiding American missiles. 


RADOMES 

—exterior structural plastic 
housing for a missile’s elec- 
tronic eyes. Goodyear Aircraft 
is a pioneer and leading pro- 
ducer of such housings. 


RADAR 

— Goodyear Aircraft builds hi- 
performance airborne systems 
and large radar structures for 
early warning, missile guidance 
and tracking systems. 


AIRFRAMES 

— fabricated of the newest 
alloys by the most advanced 
techniques. Goodyear Aircraft 
has decades of light-metals 
experience in airship pioneer- 
ing, building thousands of com- 
plete airplanes and structures 
for today’s jet aircraft and 
missiles. 


ROCKETS 

—to propel the missiles sky- 
ward. Goodyear Aircraft has 
built more large-size rocket 
cases than any other manufac- 
turer. 
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— Quoted from Defense Department Regulations 


GROUND SUPPORT EQUIPMENT 
— to check the missile’s design 
characteristics, the complete 
system's performance—to move, 
maintain, launch a squadron’s 
missiles. Goodyear Aircraft 
designs and builds this equip- 
ment, and has created today’s 
foremost mobile missile ground 
support system. 


COMPUTERS AND 

FLIGHT SIMULATORS 

— to check the missile’s initial 
design characteristics and sim- 
ulate its flight. Goodyear Air- 
craft builds GEDA, an analog 
computer, and supplies flight 
simulators for the military 
services. 


UNIFIED ENGINEERING 

—to solve the technical com- 
plexities of creating a complete 
system. Goodyear Aircraft has 
a Weapon System Engineering 
organization—specialists with a 
unified approach to, and com- 
plete familiarity with, the total 
problem. 


PRODUCTION FACILITIES 

—to tie together and produce 
the whole concept. Goodyear 
Aircraft maintains facilities in 
Akron, Ohio, and Litchfield 
Park, Arizona, where 12,000 
skilled people work—To Keep 
America First In The Air. 


\ 


a 


SOLS 
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Plants in Akron, Ohio, and Litchfield Park, Arizona. Rewarding Challenges and Careers for Engineers 





What You Should Know About This Symbol... 


It may be new to you now, but you'll see it again 
and again. It’s a symbol of service to government, 
the armed forces, to defense industry. 


For it represents The Singer Manufacturing Com- 
pany’s Military Products Division, a functional team 
of three well known organizations— Haller, Raymond 
& Brown, Inc., Diehl Manufacturing Company, and 
Singer-Bridgeport. 

The Military Products Division provides scientists 
and engineers familiar with government require- 
ments ... development and production facilities for 
making systems, products, and components in large 
quantities, at a practical cost. 

It can handle projects from concepts to production, 
or serve defense industry capably as a subcontractor 
—in any of three ways—by developing to require- 
ments, building to specifications, or by supplying a 
product line. Remember this symbol. It can serve you 
well. The Singer Manufacturing Company, Military 
Products Division, 149 Broadway, New York 6, N. Y, 


SINGER 


THE SINGER MANUFACTURING COMPANY 
Military Products Division 
149 BROADWAY, NEW YORK 6, N. Y. 


*A TRADEMARK OF THE SINGER MANUFACTURING COMPANY 
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SYSTEM 
RELIABILITY 
ASSURED 


WITH MAGNETIC AMPLIFIERS, INC. 


SOLID STATE DESIGN 


Typical of the systems designed and developed by 
Magnetic Amplifiers, Inc. is the Advanced Missile 
Checkout Equipment shown in the illustration. The 
equipment is an alignment and final checkout instru- 
ment which performs complete static gains and 
dynamic responses on the MACE AUTOPILOT with 
an accuracy of better than +.2%. Over 200 sepa- 
rate tests are performed in sequence. 

The success of this equipment for missile equipment 
checkout, is due to its inherent reliability, human 
engineering, functional flexibility, and simplicity of 
operation with no maintenance 

In order to achieve a continuous link of Reliability 
from design through production, Magnetic Ampli- 
fiers, Inc. maintains a disciplined Quality Control 
System. 





MISSILE CHECKOUT EQUIPMENTS 

STATIC PROGRAMMERS AND SEQUENCERS 
STATIC POWER/LOGIC SWITCHING SYSTEMS 
COUNT-DOWN EQUIPMENT 
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RA-21A VHF RECEIVER. 560 channels (50 ke spacing NVA-21A NAVIGATION UNIT. Provides complete auto 
Short 4 ATR package. Provides r-f and audio circuitry matic VOR and LOCALIZER operation. Short % ATR 
for NVA-21A Navigation Unit package. Completely transistorized 


The Smallest, Lightest and Finest in| VOR/LOC Equipment 


for business and airline aircraft. 
For further information write 


Bendix Radio Division Boose 


Baltimore 4, Maryland 


Export Sales & Service: Bendix International Division, 205 E. 42nd St., New York 17. N. Y 








development and production 


With each new design srratorpower packs more and 
more performance into les¢ and less space. This is evi- 
dent in the equipment itself. 


Less evident but no less true is the fact that each year 
STRATOPOWER is delivering more and more development 
results and production items in less and less time. This 
is because, at STRATOPOWER, contracted development 
is balanced with stRaTOPOWER’s own development effort 
to yield a continuous, well-rounded program of creative 
research in aircraft hydraulics. 


No problem in hydraulics, however difficult, is ever com- 
pletely dissimilar to projects already underway. The 
skill, tooling and materials are always at hand, whether 
the need ra be testing at 1200°F (1200°F facilities were 
installed at sTRATOPOWER early in 1958), production of 
a simple constant delivery pump (ship by the thou- 
sands by sTRATOPOWER), or development of a compact, 
complex hydraulic power package (such as the one 
shown in the accompanying illustration). 


Talk to your sTRATOPOWER representative. You may be 
— to hear him telling you what your hydraulic 
problems will be a year or two years from now. He 
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knows, because STRATO- 
POWER is already there, 
anticipating the n 

of the aircraft industry. 
It’s no secret how 
STRATOPOWER licks the 
time lag to shrink the 
4th dimension. 


At STRATOPOWER, all 
lag-generating problems 
are solved yesterday. 
LOS ANGELES OFFICE DALLAS OFFICE 
The New York Air Brake Compony The New York Air Brake Company 
5058 Venice Boulevard 6211 Denton Drive 
Los Angeles 19, California Dalles, Texos 
SEATTLE OFFICE 
The New York Air Brake Company 
Post Office Box 318 
Bellevue, Washington 


WATERTOWN ovision 


THE NEW YORK AIR BRAKE —————-{H) 
STARBUCK AVENUE ° WATERTOWN + W.Y. 
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Tremendous range of Aeroquip Coupling designs is here are only a few of the infinite variety developed by 
demonstrated by B. A. Main, Jr., Vice President of Engi- Aeroquip for use with hydraulic fluids, ordinary and 
neering, seated on a 10-inch coupling while holding a exotic fuels, gases, oils, air, liquefied gases, ammonia, 
miniaturized coupling in his hand. The couplings shown nitric acid, ethylene oxide and many other fivids. 
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Designs! 


WITH A WEALTH OF EXPERIENCE PLUS UNMATCHED FACILITIES, 
AEROQUIP DESIGNS, TESTS AND PRODUCES COUPLINGS 
TO MEET YOUR SHORT LEAD-TIME REQUIREMENTS 


Call on Aeroquip for the solution to your fluid coupling problem. Let 
us know your requirements on fluid, temperature, pressure, size and 
application, and Aeroquip will recommend, design and produce the 
coupling that meets your needs ... and do it FAST! 

This is the service that Aeroquip is especially well qualified to 
provide for manufacturers of missiles, aircraft and accessories 
and components. 

Years of experience gained fn building millions of couplings 
enables Aeroquip to approach your problem with complete knowl- 
edge and understanding. Development facilities include extraor- 
dinary engineering depth plus extensive laboratory, shop and 
test equipment. Production and quality control facilities are the 
finest and most modern in the industry. 

At Aeroquip, coupling designs and facilities are UNLIMITED! 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN CANADA, U.S.A. & ABROAD 


— ‘3 ‘. = i ’ 
Aeroquip's high standard of reliability is assured by final proof testing 
of all couplings. The proof test machine pictured above was specially 
designed by Aeroquip for maximum dependability and speed. Final 
testing follows numerous quality control checks during production, 





------ 


Aeroquip Corporation, Jackson, Michigan 
Please send me further information on Aeroquip 
Couplings. | am chiefly concerned with the following: 


Fluid to be used = 
Temperatures from 
Pressures from. 











Birthplace of many new coupling designs is this 
modern design section in Aeroquip's development- 
engineering center at Jackson, Mich. Another engineering 
stoff is maintained at the Western Division in Burbank, 
Calif., which also produces couplings. 


Testing equipment that duplicates conditions ranging 
from arctic cold to the searing heat generated by jet or 
rocket engines in flight is included in the development- 
engineering section, at Jackson, which occupies over 
15,000 sq. ft. of floor space. 


Production facilities in the Jackson plant include this 
battery of automatic screw machines. Complete manv- 
facturing operations are duplicated in Aeroquip's 
Western Division plant. 
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New B.F. Goodrich Lightweight De-Icers 
FAA-approved for Cessna 310 


fen NEW Federal Aviation Agency has granted a Supple- 
mental Type Certificate No. SA1-293 for the unique 
B. F. Goodrich Lightweight Pneumatic De-Icer system on all 
models of Cessna 310 aircraft. 

Operating on a closed system of compressed air, this new Light- 
weight De-Icer is the first and only practical, low cost ice protec- 
tion ever developed for light planes. There are no electrical 
connections, and weight, complete, is approximately 50 pounds. 

Source of compressed air is a compact reinforced plastic 
accumulator that can be removed for extra load capacity during 
summer flying. The accumulator is guaranteed for 10,000 
recharges at 3,000 psi. At this pressure the system provides 
enough energy for 6 to 7 hours of positive de-icing action when 
operated on a 3-minute cycle. 

A complete kit is now available for all models of Cessna 310 
aircraft—and kits for other light twin planes will be available 
soon. Completely FAA-approved, the system will perform satis- 
factorily between —65°F. and 200°F. Cycle and time life is the 
same as for B. F. Goodrich De-Icers used on the largest aircraft. 

Contact your local B.F.Goodrich Aviation Products distrib- 
utor and see how easily you can equip your own plane with 
this low cost ice protection. Or write B.F. Goodrich Aviation 
Products, a division of The B.F.Goodrich Company, Dept. 
AW-39, Akron, Ohio. 


B. F. Goodrich Aviation Products Distributors 


AIRCRAFT PARTS CO. 
Atlanta, Georgia 


AIRWORK CORPORATION 
Atlanta, Georgia 

Cleveland, Ohio 

Jamaica, L. 1., New York 
Miami, Florida 

Newark, New Jersey 
Washington, D. C. 


BUTLER AVIATION 
Chicago, Ilknois 

Milwaukee, Wisconsin 
Rockford, Illinois 

CENTRAL AERO SUP., INC. 
Philadelphia, Pennsylvania 
GENERAL AIRCRAFT 
SUPPLY CORPORATION 
Detroit, Michigan 

GENERAL AVIATION 
SUPPLY CO 

Houston, Texas 

Oklahoma City, Oklahoma 
DON HORN COMPANY 
Memphis, Tennessee 

LANG AIRCRAFT SUPPLIES 
Omaha, Nebraska 
LOUISVILLE FLYING 
SERVICE 

Louisville, Kentucky 


MIDWEST AIRWAYS, INC. 
Milwaukee, Wisconsin 


MINNESOTA AIRMOTIVE, 
INCORPORATED 
Minneapolis, Minneseta 


MUNCIE AVIATION 
CORPORATION 
Muncie, Indiana 


NAVCO, INC. 
St. Louis, Missouri 


PACIFIC AIRMOTIVE 
CORPORATION 
Burbank, California 
Denver, Colorado 
Oakland, California 
Seattle, Washington 


PIEDMONT AVIATION, 


INCORPORATED 
Winston-Salem, North Carolina 


SK YMOTIVE, INC. 
Chicago, Illinois 


SKY STORE 
Hawthorne, California 


SOUTHWEST AIRMOTIVE 
COMPANY 

Dallas, Texas 

Denver, Colorado 

Kansas City, Kansas 


BE Goodrich aviation products 


Circle Number 56 on Reader-Service Card 





(U2 me ees ee ee 


CAMERON FORGING 


Unique Metallurgical Properties 








AMS-6407 LANDING GEAR 
COMPONENT MUST 
WITHSTAND UNUSUAL STRESSES. 


Typical Properties 
Reduction 
Tensile Yield Elon- of Arec 
Strength Strength gation Transverse 
A Tube, Transverse 236,000 203,000 12.7% 45.1% 
B Fork, Transverse 233,000 205,000 10.6% 31.9% 














A-286 JET ENGINE TURBINE 
WHEEL OF SPECIAL ALLOY 


MEETS UNUSUAL DEMANDS. 
Typical Properties 
Yield 

Tensile Strength Elon- Reduction 

Strength .2% Offset gation of Area 
A Hub, Longitudinal 158,000 117,000 22.2% 40.0% 
B Web, Radiol 159,000 116.000 21.3% 40.0% 
C Rim, Tangential 162,000 117,000 20.3% 39.7% 
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UNIFORMLY FINE GRAIN SIZE 
and uniformly high properties from 
center to surface are characteristic of 
the Cameron technique. Intricate, 
unusual, or conventional shapes are 
produced in a single heat. 


INCREASED TRANSVERSE DUC- 
TILITY—several times above normally 
expected values. Transition from billet 
to final shape results in movement of 
metal under high internal pressure. 


HIGH ULTRASONIC STAND- 
ARDS are consistently met by internal 
working of the metal which breaks up 
segregated material inherent in the 
center of steel and high density alloys. 


PARTING LINE PROPERTIES-The 
totally enclosed method of forging, 
eliminating a flash line, avoids flash 
line magnetic indications and the 
localizing effect of the flash grain on 
transverse, fatigue, and stress rupture 
properties. 


Extreme service components for air- 
frames, jet engines, guided missiles and 
a wide variety of other end uses are 
finding a solution in the Cameron 
split-die forging process. If you have 
a problem .. . call, write or come by 


IRON WORKS, INC. 


SPECIAL PRODUCTS DEPARTMENT 
P.O. Box 1212, Houston, Texas 





For high reliability 


under extreme environmental 


conditions, specify 


Clary Gyros 


The Clary CD 600 electrically driven amount gyroscope is a 
self-contained, three-gyro package consisting of three gyros 
mounted on a single bracket with pick-offs between the 
outer gimbals and the frame. It may be used either to con- 
trol flight, or to transmit changes in pitch, yaw and roll 
attitudes. The entire unit is hermetically sealed and filled 
with dry helium. To withstand high acceleration and ex- 
treme vibration, and to insure maximum reliability, the CD 
600, like all Clary gyros, is ruggedly designed, precision- 
manufactured and extensively tested. 
GENERAL SPECIFICATIONS 
Weight: DC system, 19.25 Ibs.; AC system, 15.0 Ibs. 
Pick-off: Potentiometer or synchro. 
Power Requirements: 27 V DC; 115 V AC. 

Vibration: 10g at 20 to 2000 cps. » Warm-up Time: 2 minutes maximum. 
Gimbal Freedom: Outer gimbal, 360° (continuous); inner gimbal, + 85°. 
Drift Rate: Scorsby test .5° per 5 minutes. 

Caging Operation: Remote electrical caging and uncaging control. 
Temperature: —30°F to +160°F. + Altitude: No effect on operation. 
Humidity: No effect on operation. « Size: Diam. 10”, depth 6%”. 


The Clary CD 750 electrically driven amount 
gyroscope is primarily designed to control 
attitude of short range “artillery type” mis- 
siles such as the Corporal, Sergeant and 
others within the 500 mile range, where vi- 
bration and steady state accelerations are 
moderate to heavy. Separate pick-offs are 
provided for each axis, and the instrument 
incorporates a DC solenoid-operated caging 
mechanism to orient the gimbals with 
respect to the mounting surface. Internal atmosphere is 
—75° F dew point nitrogen with helium tracer at a pressure 


of 15 p.s.i.a. 
GENERAL SPECIFICATIONS 


Weight: 5 Ibs. + Pick-off: Potentiometer or synchro. 
Power Requirements: 115 V line to line, 400 cps, 3-phase power. 
350 ma starting current, 70 ma running current. 

Vibration: 10g at 20 to 2000 cps. » Warm-up Time: 2 minutes maximum. 
Gimbal Freedom: Outer gimbal, 360° (continuous); inner gimbal, + 85°. 
Drift Rate: Scorsby test. Heavy rotor: .5° per 5 minutes. 

Light rotor: .5° per minute. 

Caging Operation: Remote electrical caging and uncaging control. 
Temperature: —30°F to + 160°F. + Altitude: No effect on operation. 
Humidity: No effect on operation. « Size: Diam. 4¥%i«”, depth 5'%s”. 


CLARY DYNAMICS 


Dept. W-58, San Gabriel, California 
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low conductivity 


high heat capacity 
plus erosion resistance 


high strength 


i New Min-Klad insulation is engineered and molded to your design requirements, 


ee 


Combines the capabilities of asbestos-reinforced plastic 
with the dramatically low conductivity of MINK) insulation! 


New Min-Klad insulation may well be 
the most significant advance ever made 
in missile and rocket insulation. 
Developed by Johns-Manville re- 
search scientists, Min-Klad is the only 
product of its kind, a permanent lami- 
nation of the missile industry’s two most 
effective high-temperature materials: 
1) reinforced plastic and 2) J-M’s 
recently developed Min-K insulation. 


Does more than plastic alone 


Min-Klad gives the missile designer all 
the advantages of high-temperature 
plastic: Strength, toughness, rigidity! 
Erosion resistance! High heat capac- 
ity! Yet Min-Klad does more. 

It also insulates . . . and with dra- 
matic effectiveness! Its insulating ele- 
ment is J-M’s Min-K, an insulation with 
thermal conductivity that is lower than 
any other known insulation. Actually 


lower than the molecular conductivity 
of still air. And this conductivity 
(already less than half that of the best 
fibrous insulations) drops still further 
with altitude. At 10 miles, for example, 
it is decreased by as much as 40%, with 
further decreases at greater altitudes. 


Wide range of applications 


Min-Klad offers the missile and rocket 
designer a rich choice of heat-control 
possibilities. It may be used for a part 
that must insulate, yet have the struc- 
tural advantages of plastic. Where re- 
quirements call for a scuff- and erosion- 
resistant insulating surface...or for a 
good adhesive bond between Min-K 
insulation and other surfaces. Or, it 
may be used to control high transient 


temperatures! For high heat capacity 
of asbestos-reinforced plastic combined 
with the low conductivity and heat ca- 
pacity of Min-K result in a product that 
provides minimum heat transfer under 
transient conditions. 


Min-Klad is now being tested for ap- 
proximately two dozen missile and 
rocket designs. Why not investigate this 
new material for your present thermal 
requirements? Upon request, we'll be 
pleased to send you a sample of the 
material along with detailed technical 
information. Write Johns-Manville, 
Box 14, New York 16, New York. (Ask, 
too, for information on Min-K insula- 
tion and the new aviation insulation 
brochure IN-185A.) In Canada: Port 
Credit, Ontario. 


JoHNS-MANVILLE 9 
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Sustained operating temperatures up to 400° F, as in guided missiles, are death to inferior electrical insulations and laminates, 
CDF giass-base laminates of Teflon *—the only laminates of their kind approved by the military—can take this punishment steadily. 


LATEST HIGH-HEAT INSULATION SYSTEMS 
NEED CDF GLASS-BASE LAMINATES AND TAPES 


Widest available range offers Teflon, epoxy, silicone, mica 
products for dimensional stability under continuous heat 


As components and equipment grow smaller, and heat 
becomes more difficult to dissipate, CDF high-heat 
electrical insulations become increasingly important to 
electronic design. For nowhere else can such a wide 
range of quality insulations be found under one roof 
as at CDF. 


FOR HIGH-HEAT PRINTED CIRCUITRY, CDF glass- 
base Di-Clad® laminates of Teflon* and epoxy exhibit 
best dimensional stability and current-carrying ca- 
pacity. Constant operating temperatures of 300° F 
soldering temperatures to 500°F—are readily met by 
these specialized CDF Di-Clad laminates. 


HIGH-HEAT FLEXIBLE INSULATIONS. CDF offers a 
wide choice of insulating tapes made of Tefion, silicone 
varnish, silicone rubber, and Micabond®, with glass- 
cloth support. CDF tapes may be used either by hand 


wrapping or on automatic winding machines. Unsup- 
ported Teflon in colors available to meet MIL-STD 104. 


TEFLON SPAGHETTI TUBING AND OTHER SPECIALTIES. 
Part of CDF’s vast fabrication facilities is devoted to 
the production of custom parts from Teflon — spa- 
ghetti tubing, rods, sheets, and machined parts to rigid 
specifications. 

NEW — cementable Teflon, bondable to itself and to 
other materials with commercial adhesives. 


SEE SWEET’S Product Design File, Electronics Buyers’ 
Guide, and other directories for the name and phone 
number of your CDF sales engineer. Then send your 
print or your problem, and we’ll recommend the proper 
material for the application. 


*trademark of DuPont tetrafiuoroethyiene resin 


CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE —A¥esasef- COMPANY + NEWARK 20, DEL. 
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Forging “new metals” has been routine 
procedure at Wyman-Gordon for 75 years. Contrasting the 
modern marvels of metallurgical development is the oldest 
metal employed by man—copper. Here you see the largest 
copper closed die forging ever produced —a Re-entry 
Shield weighing 1875 pounds (67-1/2" x 21-1/2"). Unexcelled 
know-how, with the availability of the most modern forging 
equipment, assures the ultimate in forging quality to meet 
the constantly expanding demands of progress— man's quest 
for greater speeds and power in his unending exploration 
farther and farther into yesterday's unknown. 


ox = S 
THE BETTMANN ARCHIVE 
- 


Established 1883 


WORCESTER 1, MASSACHUSETTS 
HARVEY, ILLINOIS *© DETROIT, MICHIGAN 
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HYPERSONIC X-15, powered by a mighty rocket engine, will follow bullet-like 
trajectory during flight, similar to path of ballistic missile. 





WEARING SPECIALLY-DESIGNED SPACE SuiT, X-15 
pilot is protected against environmental extremes as he 


maneuvers the rocket to the edge of space. 


X-15 WILL THRUST 100 MILES INTO SPACE 
UNDER CONTROL OF NEW INERTIAL SYSTEM 


Strapped firmly into his cockpit, an Air 
Force pilot soon will ride the North 
American X-15 rocket research ship 100 
miles and more into the sky at speeds 
above 3600 mph—over a mile a second. 

A highly advanced Sperry inertial sys- 
tem, developed in conjunction with the 
Flight Control Laboratory of Wright Air 
Development Center, will supply control 
data for this historic venture. When the 
pilot and his revolutionary craft drop 
from a B-52 jet bomber, the inertial sys- 
tem will give him data for maneuvering 
and navigating the X-15 with extreme 
accuracy. As the stainless steel research 


plane flashes outward through the thin- 
ning atmosphere, the Sperry system will 
“show” the pilot how to correct for even 
the smallest deviation from flight path. 
It will display flight information on 
specially developed instruments; at the 
same time feeding the data to ground 
and airborne recorders for a permanent 
record of the flight. 

An important additional contribution 
of the Sperry system will be to guide the 
pilot in bringing the X-15 safely back 
into the earth’s atmosphere. During this 
critical phase of the flight, attitude of the 
X-15 on re-entry must be precisely con- 


trolled to avoid exceeding its structural 
limitations. 

On this daring journey into space, the 
super-sensitive Sperry system will have 
to function perfectly under conditions 
ranging from extreme acceleration to 
complete weightlessness, through tem- 
perature swings that may heat the X-15’s 
exterior to 1,000 degrees in a few seconds. 


cpt PVs COMPANY 
Great Neck, New York 


DIVISION OF SPERRY RAND (| 
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wT) ee CHEMICAL CORPORATION 


TRENTON, N. J. * ELKTON, MD. + HUNTSVILLE, ALA. * MARSHALL TEXAS 
MOSS POINT, MISS. * BRIGHAM CITY, UTAH * DENVILLE, N. J. * BRISTOL, PA 
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COLOR TUBE 
RETROFITS! 


We've been hearing comments that have the ring of praise 
about them. They have been comments on the simplicity of our 
Lawrence-type color display tube, 5CGP29. We build other 
color and monochrome cathode ray tubes, e.g., for applications 
requiring high definition of a hush-hush nature, or for fine 
character writing and many other applications. But let us 
discourse on the 5CGP29. 

First of all it adapts to a great many equipments now limited 
by monochrome. It adapts with the same yoke you are now 
using and without the need to build a six-foot voltage-control 
console. The 5CGP29 does not have fussy requirements. 

Post-Deflection Focusing is incorporated in the design. The 
electron beam paths are directed through an array of grid 
wires to an aluminum-backed phosphor screen on the face of 
the tube. Switching voltages on adjacent grid wires change the 
impact point of the focused beam. None of this is particularly 


critical in operation. And the operating voltages are such as 
not to produce what the low-temperature lab men call “thermal 
chaos.” 

There is very likely nothing more dramatic in the world of 
electronics than the face of a 5CGP29 discriminating between 
different classes of information in extra dimensions with bold 
colors. Military people appreciate it when, again with different 
colors, the 5CGP29 promptly discriminates in radar between 
hazardous and non-hazardous objects, or between friendly and 
unfriendly targets, for example. 

A number of commercially available phosphors, with differ- 
ing responsive qualities, afford wide variations in persistence 
and colors. There are dozens of uses for the tube in science, 
industry, and the military service. Let us tell you about them. 
Electronic Display Laboratory, Litton Industries Electron Tube 
Division, Office A4, 960 Industrial Road, San Carlos, Calif. 


Visit our Booths at the IRE Show 


oh LITTON INDUSTRIES Electron Tube Division 


MAGNETRONS 
KLYSTRONS 


CAPABILITY 
THAT CAN CHANGE 
YOUR 

PLANNING 





GAS DISCHARGE TUBES ° 
BACK WARD WAVE OSCILLATORS ° 


— 


TRAVELING WAVE TUBES 
DISPLAY TUBES 


CARCINOTRONS ° 
NOISE SOURCES ° 
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These weather items prepared in consultation with the United States Weather Bureau 


TEMPERATURE VARIATIONS 


IN RELATION TO ALTITUDE... 


EMPERATURES encountered in a single 

flight may vary as much as 130°F. or more. 
These variations are associated with altitude 
and weather patterns and can affect flight 
performance. 


Temperature and altitude— Heat from the 
earth warms the atmosphere wrth steadily 
decreasing effect as altitude increases. Tem- 
perature normally decreases with altitude at 
the rate of 34°F. per 1000 ft. At the tropo- 
pause (top of troposphere) temperature re- 
mains almost constant up to 80,000 ft. 
Therefore, modern aircraft encounter coldest 
ait in the tropopause layer which varies from 
about 28,000 ft. in the polar air masses to 
54,000 ft. in the tropical. 


As altitude increases from approximately 
80,000 ft. to 150,000 ft., the temperature re- 
turns to almost sea level condition. This is 
the result of strong absorption of the sun's 
ultra-violet rays in the layer of ozone gas at 
very high altitudes. 


At still higher altitudes, the temperature re- 
verts to extreme cold. 


rorecast: T'op Flight Performance with Mobil Aero 
Hydraulic Oils and Mobilgrease Aero! 





Instant control response can be yours despite extreme temperature 

variations, thanks to the wide range of temperature characteristics 

of these top-quality Mobil products. 

Mobil Aero Hydraulic Oil HF and HFA— These low pour point 

and high VI oils help assure trouble-free operation of hydraulic 

You’re Miles Ahead With Mobil! control systems, brakes and struts through all temperature ranges. 

Mobilgrease Aero Lo-Temp and General Purpose— These Acro 

SOCONY MOBIL OIL COMPANY, INC., and Affiliates: greases help assure smooth operation of all sliding and rolling 


MAGNOLIA PETROLEUM COMPANY, " 
GENERAL PETROLEUM CORP., MOBIL OVERSEAS OIL CO., INC. anc grate. 


} 


surfaces of aircraft parts . . . control systems, bearings, 
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There’s a new kind of airplane ahead 
for America’s new generation of pilots 


Gramp raced through the skies at nearly 100 miles 
an hour. He flew his fabric-covered biplane by the 
seat of his pants and the wind in his face. 

Some twenty years later, his son flew a P-51 Mus- 
tang at better than 400 mph...later on flew a Sabre 
Jet that approached the speed of sound. There were 
more dials to watch, more controls to work, till he 
wondered if airplane designers hadn’t reached the 
limit of human capacity. 

Today’s Air Force pilots can look forward to pilot- 
ing a newkind of airplane. It will fly more than 2,000 
miles an hour...carry an electronic crew to navi- 
gate, find targets, fire weapons, evade attack. Most 
significantly, its pilot will have as much time as 
Gramp did to do what man does best: make decisions. 

For though machines can see farther, figure 
faster, and react quicker than men, they cannot cope 
with the unexpected — nor can they be recalled or 
redirected. That is why America needs the judgment 
of men as well as the automatic deadliness of mis- 
siles. Her deterrent power will always depend on 
building the most advanced manned and unmanned 
wea2pon systems—and keeping them ready for action. 
Three times the speed of sound 

North American is now at work on two Mach 3 
airplanes for tomorrow’s Air Force—the B-70 
bomber for the Strategic Air Command and the 
F-108 interceptor for the Air Defense Command. 

The B-70 will skirt the edge of Space to any target 


on earth— flying every mile of the way at more than 
2000 mph. It will carry the most advanced weapons, 
including missiles it can launch hundreds of miles 
from ground defenses or primary targets—plus 
countermeasures against enemy attack. 

The F-108 will be able to detect and identify in- 
coming airborne weapons— manned or unmanned — 
over 1000 miles from our shores...and destroy them. 

These manned weapon systems will give true 
depth and flexibility to our nation’s deterrent power. 
Mobilizing America’s best for the job 

North American, as weapon system manager for 
the B-70 and F-108, has been charged with complete 
scientific, engineering, and administrative respon- 
sibility. To enlist the best brains and specialized 
skills of American industry, North American has 
divided each airplane into major subsystems, which 
are being awarded to the contractors best qualified 
to handle them. 

Though these projects are among the most impor- 
tant ever entrusted to one company, North Ameri- 
can’s knack for turning revolutionary concepts into 
revolutionary airplanes is a matter of record. Time 
and again, North American’s designers and engi- 
neers have exceeded expected performance— yet 
made the new airplane practical to build, fly, main- 
tgin. This sure hand—result of huilding more air- 
craft than any other company in the world—has 
created more air power for fewer tax dollars. 


THESE FAMOUS AIRPLANES WERE READY WHEN AMERICA NEEDED THEM 


L 
Supersonic F-100 Super Sabre — 
mainstay of the Free World's 
-4 fighter strength. 
Transonic F-86 Sabre Jet — drove 
the MiGs from the skies of Korea. 


Subsonic P-51 Mustang — did . 
valiant service in World War II. aa 
Hypersonic X-15 — soon to carry 

the first American to 
the fringes of space. 


THE LOS ANGELES DIVISION OF NORTH AMERICAN AVIATION, INC. —a 





Hughes Falcon installed 
), on the Northrup F-89 


Basic KX4 Switch 








KLIXON Precision Switches 


Help Hughes Aircraft Company Obtain Maximum 
Reliability in Falcon Launchers 


A vital weapon in the arsenal of the U. S. Air Force is 
the Hughes Falcon air-to-air missile. And in the Falcon 
Launchers, as in other armament control systems, guided 
missiles and operational aircraft, KLIxON Precision KX4 
Switches play an important role in assuring dependability 
of operation. 

These KLIxon Switches, manufactured to exacting tol- 
erances, are used in Falcon Launchers to indicate proper 
loading and firing of the missiles. 

KLIXON Precision Switches are ideal for applications of 
this type. They are enclosed in a strong steel case capable 
of withstanding heavy impact and compression loads. 
True hermetic sealing is achieved with a metal “wave 
type’’ diaphragm at the actuating lever providing preci- 
sion switching unaffected by environmental conditions, 
They are fully approved under MS 24456-1 (USAF). 

The Kurxon KX4 Hermetic Switch is rated for 10 
amperes, resistive, at 115 VAC and 30 VDC with life 
expectancy far in excess of specification requirements. KXS5 (High Temperature Version) 


A higher temperature version of the KX4 (KX5) is also 4 with Toggle Actuator, above 
available. Roller Leat Actuator, left 


Many types of standard actuators are available. Or, to 
meet the particular requirements of your application, 
we'll be pleased to design a special package. Write for our 


ia METALS & CONTROLS WI] CORPORATION 


Spencer Division 28u3 Forest Street, Attleboro, Mass. 
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DOUBLE-ACTING 'B’ SERIES 


SELF-LOCKING 
P QUICK-RELEASE 


the pin that’s designed for positive 
release...even under “over-load” or 
“hound” conditions! 


Double-acting PIP Pins combine rugged strength and 

dependability with INSTANT INSERTION, SELF-SAFETYING ... 

and QUICK RELEASE! Cotter pins, nuts, bolts and other 

retaining devices are completely eliminated. Result — 

unlimited design freedom and accessibility where units are 

frequently assembled and disassembled . .. permits 
quick-change of mechanical units ...speeds assembly of portable 
equipment ... reduces servicing costs. 





Difficult fastening applications where ordinary fastening devices may 
“bind” in misaligned holes or under unusually heavy loads are “made to 
order” situations for double-acting “B” Series PIP Pins, which operate 
on the fast push-to-insert — pull-to-remove principle... but have the added 
advantage of the exclusive PIP “drive-in”—“drive-out” spindle. It’s the 
safest, most reliable self-locking quick-release pin available! 


MEETS RIGID REQUIREMENTS 


Double-acting PIP Pins are used by every major aircraft manufacturer 
and the military services...are specified for use in missiles...used by 


leading manufacturers of electronics, industrial and materials handling 
equipment and have proven their complete reliability in many other fields. 


Get exclusive PIP Pin “drive-in”—drive-out” advantages in standard 
diameters to fit most nominal holes. “B” Series PIP Pins with continuous 
steel ring aid forcible release and adapts to remote release systems. 

Use the experience and technical knowledge of our Engineering Staff 

to determine the right solution to your quick-release fastening problem. 





Clevis fitting Tube assembly Bracket assembly 


Technical data and specifications are detailed in Brochure No. AD!-5500 
Write for your FREE copy today! 


AVIATION DEVELOPMENTS INC. 
210 S. VICTORY BLVD. 
BURBANK, CALIFORNIA 


Sales offices in principal cities 
Manufacturers of PIP® Self-Locking Quick-Release Pins, 
Chobert® Rivets and Avde! Sheet Grippers. 
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**Project Cordwood”’ is a new Hughes Communications proj- 
the world ect which has produced low-cost, widely interchangeable circuit 
modules (see photo on left-hand page). Other projects under 
way at the Hughes Communications Division involve the de- 
velopment of systems which deflect their signals from meteors 
and artificial satellites. Allied to this is the Hughes adoption of 
the wire-wrapping technique to obtain compact, reliable and 
automatically applied wiring. 


Because of the dynamic growth in communications, Hughes 
has established a separate, major Communications Division. 
Already, work has extended past the transfer of information to 
the use of information to supplement man’s abilities where 
human resources are inadequate. 


From the discovery of basic scientific knowledge through the 
creation of working hardware, the systems approach is typical 
of Hughes activities ...in Airborne Electronics Systems, Space 
Vehicles, Plastics, Nuclear Electronics, Microwaves, Ballistic 
Missiles and many others. 

This atmosphere offers creative engineers and scientists the 
widest possible scope of opportunity for personal and profes- 
sional growth. 

New Electronic Scanning radar antenna — Frescanar—devel- Similar opportunities are open at Hughes Products, where 

oped by Hughes at Fullerton, positions beams in space by Hughes developments are translated into commercial products 

electronic rather than mechanical means. — semiconductors, specialized electron tubes, and industrial 
systems and controls. 


the West's leader in advanced electronics 


| HUGHES 


HUGHES AIRCRAFT COMPANY, Culver City, El Segundo, Fullerton and 
Los Angeles, California; Tucson, Arizona 


L.R.E. CONVENTION: Visit the Hughes Recruiting Center 
at The Waldorf-Astoria Hotel or Booth Numbers 2801-2807. 


Purity Plus—Hughes Products Division engineer checks —-- 
semiconductor materials to insure purity. 





Newly instituted programs at Hughes have created immediate 
openings for engineers experienced in the following areas: 


Communications Circuit Design 
Semiconductors Test Engineering 
Field Engineering Systems Analysis 
Industrial Dynamics Technical Writing 
Digital Computer Eng. Electron Tubes 
Microwave Engineering Industrial Systems 


Write in confidence, to Mr. Tom Stewart, 
Hughes General Offices, Bldg. 6-A3, Culver City, California, 








© ien0 h.a.c 
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TEXAS INSTRUMENTS SEMICONDUCTOREREPORT® 


Greater reliability, faster delivery and lower unit costs for 
users of TI diodes and rectifiers result from mechanized 
production and testing facilities such as the silicon wafer 
evaluator shown here. Designed and built by the TI Semi- 
conductor-Components division, this machine automatically 
tests and evaluates each wafer that later becomes the heart 
of a TI diode or rectifier. 


Only advanced facilities can produce advanced components. 


The wafer evaluator automatically adjusts its own test 
conditions to correspond to each wafer being checked, 
measures the critical electrical parameters, and then 
guides it into an appropriate vial. These tests, performed 
before assembly at a rate of more than 4000 per hour, insure 
the performance of every TI diode and rectifier wafer. 


Ti-designed fully automatic wafer sorter. Silicon wafers . : : . 
for Ti diodes or rectifiers are vibration fed to pick-up Continuous improvements in production technology at TI 
stations where they are vacuum gripped by upper contacts provide engineers the world over with precise reliable 
of test arms. During transit to drop chutes, lower contacts _s 3% . . 

are applied, polarity checked, test circuits adjusted, and devices of practical economy and make possible new areas 
tests performed . . . at a rate of more than 4000 per hour. of semiconductor application. 


ae >\ INSTRUMENTS 


68 | + 
Hi | aah. INCORPORATED 


a. l 4 
SEMICONDUCTOR-COMPONENTS DIVISION 
THE WORLD'S LARGEST SEMICONDUCTOR PLANT DALLAS. TEXAS 
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A. O. Smith Aeronautical Division 
continues to demonstrate unique 
capabilities to work with research and 
development groups in government 
agencies and prime and sub contractors in 
the airframe, propulsion and missile fields 


In three quarters of a century's service 

to all industries, A. O. Smith has garnered 
exceptional experience in basic research 
welding, metallurgy, heat treating and 
other areas that delivers a big payload in 
R&D speed-up as well as establishing 
sound production procedures 


A. O. Smith facilities and experience 
are available to any accredited member 
of the aviation-missile-rocket industry 
For more details, call or write — 


a 


a * 
. OPO 8 4%1t & & 


AERONAUTICAL DIVISION 








...NEWS IS HAPPENING AT- NORTHROP ) 


Pas 


_ lle _— ome 


- 


FIRST LOW-COST SPACE AGE AIRCRAFT 


The twin-jet T-38 —America’s first supersonic 
trainer—aptly demonstrates Norair’s capability 
in systems management. Now in production 
under USAF contract, the T-38 Talon is the 
first member of a Northrop-conceived family 
of lightweight, low-cost space age aircraft. 


Soon to follow: a supersonic counterair fighter, 
the N-156F — first weapon system designed in 
America for the specific tactical and economic 
requirements of those free allied nations most 
vulgerable to enemy attack. 

Other important systems management achieve- 
ments include the USAF Snark SM-62A and 
the F-89 Scorpion. Norair management of the 
Snark program produced the free world’s 


DEMONSTRATES NORAIR SYSTEMS MANAGEMENT CAPABILITY 


first operational intercontinental guided mis- 
sile — delivered on time and at minimum cost. 


In producing America’s first nuclear-armed 
interceptor, Norair’s weapon system manage- 
ment of the F-89 was marked by on-time deliv- 
ery of more than 1,000 units throughout the 
program’s life, and by a significant dollar 
underrun. A full ten years after its first flight, 
the Scorpion is still the USAF’s most heav- 
ily armed interceptor — and a uniquely stable 
platform for air-launch of atomic rockets. 


Norair’s cost-proved record of effective man- 
agement, integrated facilities, and available 
resources combine to demonstrate outstanding 
capability as a prime systems contractor. 


N O R A | R formerly Northrop Division 


HAWTHORNE, CALIFORNIA 
A DIVISION OF NORTHROP CORPORATION 


- Y ies Fs 
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NEW LOX TANKING 
COMPUTER SYSTEM 


WITH 1/10% OVERALL ACCURACY 


NOW IN PRODUCTION 
BY LEONARD FOR THE 
ARMY BALLISTIC 
MISSILE AGENCY 


OTHER RECENT CONTROL PROJECTS BY LEONARD INCLUDE: 


© PROPELLANT UTILIZATION COMPUTER 
© TANKING COMPUTER CALIBRATOR 

® LOX TANK LEVEL TRANSDUCER 

® MACH NUMBER DEVIATION COMPUTER 


® INDICATED AIR SPEED TRANSDUCER 
© DRAG-RIGE DETERMINATION SYSTEM 
® INDICATED ALTITUDE TRANSOUCER 
© PRESSURE RATIO COMPUTER 


Wallace O. Leonard, Inc. 


373 SOUTH FAIR OAKS AVENVE 
PASADENA, CALIFORNIA 
TELEPHONE SYcAmoRE 2-713! 
TWX-PASA CAL 7321 
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St REP ES 


THREE-AXIS FLIGHT SIMULATION 


assures sytem accuracy and stability 





By creating the same dynamic motions met 
in high-performance aircraft and missiles, the 
CTI Three-Axis Flight Simulator enables ac- 
curate analyses of flight control systems and 
inertial guidance platforms to be made in the 
laboratory. 

Any conventional analog computer can be 
used with the Flight Simulator for combined 
programming and system analysis. Computer 
(or other signal source) voltages representing 
a pre-deterniined flight path are accurately 
translated into roll, pitch, and yaw positions, 
velocities, and accelerations by means of a 
position-feedback servo system. Superior per- 
formance with large-volume, high-inertia loads 
is achieved at minimum cost and maintenance 
by the unusual simplicity of design. 

Only the. use of actual control components 
under .identical flight-motion conditions can 
enable a laboratory evaluation to assure flight 
performance. Write for complete technical 
specifications. 
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Direct hydraulic drive, free from gear noise, produces 
exceedingly smooth motion from rates as low as the 
earth's rotation to velocities and accelerations consider- 
ably higher than those encountered in modern, high- 
performance aircraft and missiles 


DYNAMIC 
ALTITUDE 
SIMULATOR 


Available separately or as a 
companion unit to the Three- 
Axis Flight Simulator, this 
Altitude Simulator reproduces 
dynamic altitude changes 
through a bandwidth of 
= 700 feet with a frequency 
response of 10 cps. Opera- 
ting range is sea level to 


80,000 feet. 


Engineers: Coreer opportunities are currently available at CTI 


CALIFORNIA TECHNICAL INDUSTRIES 


DIVISION OF TEXTRON INC. 
BELMONT 6, CALIFORNIA 


Foremost in Automatic Testing 





Stratoflex assemblies hal 


THE MIGHTY 


Every time a Convair Atlas intercontinental 
ballistic missile lifts from its Cape Canaveral 
launching pad, fantastic demands are made of 
the fueling system and powerplant. 


A touch of the blast-off button triggers hun- 

dreds of simultaneous chain reactions in the giant 
ICBM‘s fuel system. Under tremendous pressure, 
liquid oxygen is delicately and pre- 
cisely force-mixed with a kerosene- 
like fuel and flashes through the 
lines as vapor to feed the fires 
burning in the combustion cham- 
ber. This blend, mix, fire sequence 
must commence in a split second 
and continue at tremendous speed 
if the launch is to be successful. 
Fuel line plumbing on the Atlas 
must be absolutely leakproof, im- 
mune to strong vibrations, and 
able to withstand continuous tem- 
perature variations. 


Despite the infinite possibilities 
for human mistake and material 
malfunction, the Air Force, aided 
by Convair technicians, has suc- 
cessfully launched the Atlas ICBM 
time after time at Cape Canaveral. 
(In the spectacular December 18, 
1958 firing, the 85-foot Atlas was 
placed in orbit around the earth.) Stratoflex is 
proud that its specially-designed Teflon* hose and 
metal tubing assemblies are vital parts of the 
Atlas fuel line system. 


* A DuPont trademark 





SALES OFFICES: 
Atlanta, Chicago, 


> \ Cleveland, Detroit, 
WY >. Fort Wayne, 
‘mt Fort Worth, Houston, 
‘e ‘ ] Kansas City, Los 


S - Angeles, New York, 
P.O. Box 10398 « Fort Worth, ts. =" Philadelphia, 
Branch Plants: Los Angeles, Fort Wayne, (le. or Rin ny A _ 
In Canada: Stratoflex of Canada, Inc. Terento, Tulsa 








*e} 
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TYPE 21A ADF WEIGHS ONLY 19.7 POUNDS 
Component Unit Weights: Receiver, 6.8 Ibs.; Loop, 4.3 Ibs.; Loop Housing, 0.5 Ibs.; 
Indicator, 1.3 Ibs.; Control Unit, 1.6 Ibs.; Power Unit, 5.2 Ibs.; 


As every pilot knows, a reliable ADF is still a basic and useful 
navigation aid. Throughout the world there are some 60,000 
transmitters that offer pin-point guidance, over land and sea. 
ARC’s Type 21A ADF can be depended upon for precision 
homing under long-continued use in humid tropics, frigid north- 
lands or burning deserts. It is one of ARC’s outstanding con- 
tributions to air navigation. Its low weight (less than 20 pounds) 
and compactness make dual installations practicable even in 
light twins. If you plan to modernize existing equipment or are 
purchasing a new aircraft, specify the Type 21A for a long 
term investment in air safety. 

Ask your ARC dealer for a quotation on this and any of the 
other ARC equipment listed below. 


CAA Certificate No. 184-9 U.S. Militory: AN/ARN-59 British Certificate of Approve! VC-78 


Aircraft Radio Corporation soonrton, n. J. 


Dependable Airborne Electronic Equipment Since 1928 





LOC RECEIVERS © MINIATURIZED AUTOMATIC DIRECTION FINDERS * COURSE DIRECTORS * LF RECEIVERS AND LOOP DIRECTION FINDERS 
UNF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS) *  ‘INTERPHONE AMPLIFIERS * HIGH POWERED CABIN AUDIO AMPLIFIERS 
10-CHANNEL ISOLATION AMPLIFIERS © OMNIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS * 900-2100 MC SIGNAL GENERATORS 
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DO YOU KNOW ABOUT GASK-O-SEALS ? 


You Can't 
leave a 
Gask-0-Seal 
out! 




















Hundreds of accidents have keen caused by seals being left out during 
assembly or repair, and thousands of production hours have also been lost 
for the same reason. Just one of the plus values of Gask-O-Seals is that they 
are practically impossible to leave out because they are inspectable 
visually after assembly. This can mean many valuable warranty 
dollars saved, many hours of downtime saved — and it may mean 


the saving of human lives. 


They also provide no-leakage positive sealing, prevent blow-outs. Damaging 
coldflow is eliminated, high manufacturing and maintenance machining costs 
are avoided and they are reuseable. If you use static 


seals in your designs, why not find out about 


YHJIII/47/2 YY, Gask-O-Seals — made by the makers of Parker O-rings. 
WN —W OSS 


Vee L Le EEE Parker SEAL COMPANY 


ULVER CITY, CALIFORNIA and CLEVELAND, OHIO 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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The PLANE 


Douglas’ C-133A, powerful 
long-range transport on duty 
with the USAF. Designed 
primarily as a logistics air- 
plane, the C-133A can also be 
modified to carry over 200 
fully armed troops. Power: 
four Pratt & Whitney T34 
turboprop engines. Range: 
over 4,000 miles wita 40,000 
pounds or 1,600 miles with 
94,000 pounds. 


The PROBLEM IW hale 


Developing heating system BELLOWS 


ducts that would not be dam- 
aged by vibration. Originating 
under the turboprop cowls, 
the ducts must withstand not 
only vibration but heat .as 
well. A rubber bellows would 
solve the shock absorbing 
problem ... but ordinary 
rubber can’t take the high 
temperature. 





The PRODUCT 


x.--- OILOTIE 


Douglas engineers chose a bellows of 
Silastic®, the Dow Corning silicone 
rubber. Silastic resists the heat 
involved, does not crack or embrittle 
with age. 
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TYPICAL PROPERTIES OF SILASTIC FOR DUCTS 


Temperature range, ° —130 to 500 
Tear Strength, lb/in 40 to 200 
Ozone resistance excellent 
Pressure range low pressure 


For further information write Dept. 0915. 


Dow Corning 


CORPORATION 
MIDLAND. MICHIGAN 
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Brunswick technology leads the way 
in three critical space-age components 


PRESSURE VESSELS AND MOTOR CASES, fabricated 
by Brunswick’s exclusive Strickland “B” Process, now have 
the highest strength-to-weight ratio ever obtained in 
filament-wound components. Brunswick is now producing 
these virtually leak-proof pressure vessels. Brunswick also 
fabricates motor cases capable of withstanding extremely 
high pressures and temperatures. 


HONEYCOMB ASSEMBLIES, now developed by Bruns- 
wick can support two million times their own weight. 
Brunswick research has created honeycomb assemblies of 
paper, fiber glass, aluminum and stainless steel as well as 
conventional forms. Using the most advanced adhesive sys- 
tems, these assemblies can be formed in compound curva- 
tures with extremely close tolerances. 


RADOMES AND NOSE CONES, created by Brunswick's 
outstanding research and development efforts and filament 
winding process, are being used on supersonic aircraft such 
as the advanced Convair F-106 and McDonnell F4H, as well 
as on missiles such as the Boeing Bomarc, Lockheed Q5 
and similar missiles. And, of course, Brunswick capabili- 
ties include complete electronic design and test facilities, 


RESEARCH 


TESTING 


DEVELOPMENT 


RESEARCH, DEVELOPMENT AND TESTING-—carried 
on by Brunswick teams have contributed heavily to space 
age technology most notably in solving problems of 
increasingly high operating temperatures (600°—4,000°F 
for critical components and new heights in strength -to- 
weight ratios. For full information on how this leadership 
can help you, write or call Brunswick today! 


Bb DEFENSE PRODUCTS DIVISION ¢ 1700 MESSLER STREET * MUSKEGON, MICHIGAN 
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+ weils Cleanliness haquirements of LOX by SCims 


This Oxidizer Vent Duct serves as an excellent example of 
Arrowhead’s engineering ability to design and produce 

in a combination of materials (metal, plastic and 
fabric-rubber) integral ‘‘no leak’’ units having abilities 

and features which could not be duplicated in any 

one or two of these materials. 

The requirements of this application were for a flexible, 
lightweight duct assembly which would permit angularity, 
offset and rotational movements . .. withstand moderate 
temperatures...and provide a “‘leak free”’ slip joint 
allowing separation at 10 fps. speed. 

For engineering consultation on such complex ducting 
problems contact Arrowhead’s Field Service Representative 
in your area or write direct to the factory. 


This complex rigid flexible Oxidizer Vent 
Duct is supplied to Convair ( Astronautics) Arr owhe ad 


Division of General Dynamics Corp. 
PRODUCTS Division o 


Federal-Mogul-Bower 
2300 Curry Street, Long Beach, California Bearings, Inc. 
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Wherever instruments are used within a partial vacuum, 
inert gas, or a constant or céntrolled pressure, use... 


MS type. Available in 
many layout arrangements 


“Otte von Gvericke’s fomeus experiment with his 
or“ Hemispheres” which — ~. 
é pull apart 


Hermetically-sealed 
ovh-miniatures Rugged protection and true hermetic sealing under adverse 
pressure and atmospheric changes. 


DPSH Cannon pioneered the first successful hermetically sealed connector more than nine years 
ago... and since then has continually refined ari expanded the line. All have special steel 
contacts and steel shells. Glass insulation ... fused to both contacts and shell for a perma- 
nent seal... permits the use of highest conduct steel contacts compatible with any glass 
fusing operation. Cannon glass insulated connectors will successfully withstand continuous 
operating temperatures up to 500°. And for short periods of operating time they will with- 
stand much higher temperatures. | 

Cannon hermetically sealed connectors are manufactured to our own commercial speci- 
fications. In general, however, voltage ratings approximate Service A of Specification MIL-C- 
5015C. Salt spray, shock, and vibration characteristics are all approximately within the 
requirements of MIL-C-5015C. Mating requirements meet MIL-C-5015C exactly. These con- 
nectors have consistently been contractually mg, ee for military installations. 


Hermetically-sealed Series available include:;GS (MS type), KH, RKH, KH miniature, BFH, 


DH, MCH, DPAH, DPSH and DPXH. 


ya reviagiiry is THe &"" owsension 
4s. 
ty 


Designed for high altitude 


and vibration applications 





(my ” For an interesting discussion of 
a tame the broad subject of “Reliability;’ 
eo write for Cannon Bulletin R-1. 
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Write for 44-page, 2-color BZ. 
Plug Guide, Bulletin CPG-3 Please refer to Dept. 110 a. 


CANNON ELECTRIC CO., 3208 Humboldt Street, Los Angeles 31, California + Factories in Los Angeles, Salem, Massachusetts, Toronto, Melbourne, 
London. Manufacturing licensees in Paris and Tokyo. Representatives and distributors in ali principal cities. See your Telephone Yellow Book. 
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Phosphor bronze reticie (actual size) and space frequency transfer characteristics of circular aperture reticle. 


TARGET DISCRIMINATION 
IN INFRARED DETECTION SYSTEMS 


The pioneering field of infrared detection offers 
many challenging opportunities to scientists and 
engineers at Ramo-Wooldridge for advanced 
studies in the solution of target discrimination 
problems. Research is continually under way at 
Ramo-Wooldridge in the integrating of infrared 
detection devices with the latest electronic sys- 
tems techniques for enhanced target detection 
on the ground and in the air. 

The phosphor bronze reticle, or image chop- 
per, illustrated above was developed by Ramo- 
Wooldridge. It indicates a marked stride in space 
filtering discrimination concepts, and is used for 
target signal enhancement in guided missiles, 
anti-aircraft fire control and air collision warn- 
ing applications. 

The reticle is used in the focal plane of an 
infrared optical system and is rotated to chop 
the target image for the desired space filtering. 
It is also employed in time filtering, such as pulse 
length discrimination, or pulse bandwidth fil- 
tering. 

Space filtering is critical to infrared systems, 
because of its ability to improve the detection of 


objects located in the midst of background inter- 
ference. In a manner similar to that used in the 
modification of electronic waveforms by elec- 
trical filtering, space filtering enhances the two- 
dimensional space characteristics of a target. The 
size and features of the target are highlighted 
and the undesired background eliminated. 

Scientists and engineers with backgrounds in 
infrared systems—or any of the other important 
areas of research and development listed below 
—are invited to inquire about current opportuni- 
ties at Ramo-Wooldridge. 


Electronic reconnaissance and 
countermeasures systems 


Analog and digital computers 
Air navigation and traffic control 
Antisubmarine warfare 

Basic research 

Electronic language translation 
Information processing systems 


Advanced radio and wireline 
communications 


Missile electronics systems 


RAMO -WOOLDRIDGE 


P.O. BOX 90534 AIRPORT STATION * LOS ANGELES 45, CALIFORNIA 


a division of Thompson Ramo Wooldridge Inc. 
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advanced R & D capability 
now available at CEC’s Datalab 


Research and development programs under contract to pro- 
gressive firms are a specialty at Datalab...CEC’s Advanced 
Electronic Data Laboratory. Recently completed at Datalab 
was a revolutionary new concept in airborne test instrumen- 
tation, developed for a leading airframe manufacturer. Now 
available are pulse code modulation telemetry systems, spe- 
cial magnetic tape transports, such as high-density digital 
recording, and transistorized data handling equipment... 


emphasizing solid state and miniaturization techniques. Da- 
talab engineers can undertake additional projects in the field 
of data handling and storage, including those concerned with 
the conversion, transmission, and enciphering of digital data, 
as well as system and design studies. 

Datalab specialists are available for informative discus- 
sions of general or specific data handling problems. Contact 
your nearest CEC office or write for Bulletin CEC 1314-X2. 


Datalab Division 


CONSOLIDATED ELECTRODYNAMICS 300 N. Sierra Madre Villa, Pasadena, Calif. 


FOR EMPLOYMENT OPPORTUNITIES WITH THIS PROGRESSIVE COMPANY, WRITE DIRECTOR OF PERSONNEL 


Datalab has openings for qualified engineers who wish 
to join the company’s team of experienced R & D spe- 
cialists and participate in work of an advanced and in- 
teresting nature. immediate needs exist for mechanical 
engineers and transistor circuit engineers, as well as 
technical writers. 
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EY MICRO SWITCH Precision Switches 


Compact “AT’’ toggie switch 
assemblies meet wide range of 
requirements in small space 


The 13 toggle switch assemblies illustrated above 
represent a group of more than 100 similar com- 
pact assemblies designed to actuate from one to 
as many as a dozen miniature precision basic 
switching units. They find wide use in aircraft, 
mobile, marine, electronic, and all panel appli- 
cations. 

In this group are 2- and 3-position switches, in 
all combinations of contact arrangements... 
with either maintained or momentary lever posi- 
tions. Within the group are switches for special 
requirements. For example, the switch at upper 
right includes an “electric memory” unit that 
indicates by a light or buzzer which circuit was 
last actuated. Other assemblies in the line fea- 


ture pull-to-unlock levers, sealed levers, and 
hermetically-sealed basic switches. 

All are manufactured with utmost precision, 
with consideration given to such important de- 
tails as rigidity, positive “‘feel’’ and positive ac- 
tion, ease of mounting, good appearance, and 
long life. 

“AT’”’ toggle switch assemblies are described 
fully in Catalog 73. Assistance in switch applica- 
tion is available from the micro switcH Branch 
Office near you. 


MICRO SWITCH .. . FREEPORT, ILLINOIS 


A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


Honeywell 


MICRO SWITCH PRECISION SWITCHES 
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what Is 


magnetisi 


ee ee, 


An orientation to home? 
Domain orientation? 

The secret of a lodestone? 
The cosmic ray accelerator? 


An aspect of a unified field? 


Fundamental to Allison's business 
-—energy conversion —is a complete 
familiarity with magnetism in all 
its forms. This knowledge is essen- 
tial to our conversion work 


Thus we search for a usable defini 
tion of magnetism—not only what it 
is, but why it is. And to aid us in our 
search, we call upon the capabilities 
within General Motors Corporation 
and its Divisions, as well as the spe 
Cialized talents of other organiza 
tions and individuals. By applying 
this systems engineering concept to 
new research projects, we increase 
the effectiveness with which we ac 

complish our mission—exploring the 
needs of advanced propulsion and 


weapons systems 


LLISON 


Division of General Motors, 


Indianapolis, Indiana 
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ACCLAIM 
— NUTT-SHEL’S 
~ FIMESAVERS... 


VER’ : jacement 
mumes® neti Excellent idee for field rep 
of damaged nuts: 


Supervisor, Manufacturer 


rhe 
5 of nas ve 


A xisting 
ae ta i vement over e 
WA big MeaeviceabilitY will be gre 
igns. tions by 


in removing of 
to our groSR- Ay 
catching - ed'or i ratl edi. quts should gre? 


-y good idee. 
ve 


“This is one of greatest aids to field \ 
maintenance repair that | have seen. 
. This will save y man hours and tempers! 


mie. ona 








in 5 SECONDS 


you can replace 
the nut in a TIMESAVER 


Install new nut insert- 
ing one lug in and 

opposite lug with 
screwdriver. This lug 
snaps into place. 
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Lockheed’s turboprop Electra: 


Performance-proved for 8 key military missions 


During its recent headline-making 
52,000-mile tour—of the United States, 
Canada, Europe, Asia, and the Middle 
East —Lockheed’s new turboprop ELECTRA 
airliner dramatically demonstrated its 
amazing performance capabilities. 
Seasoned pilots were astonished by the 
ELECTRA’S short takeoffs and landings— 
especially its safe, sure stops on rain-slick 
runways. Over the Alps, with two engines 
purposely cut and one prop at zero thrust, 
the ELECTRA cruised on only one engine. 
Taking off at 115,000 pounds gross weight, 
the ELECTRA flew non-stop 3220 miles 


s 


b 


from Istanbul, Turkey to New Delhi, India 
—in a record breaking 7 hours, 55 minutes. 

The ELECTRA’S proven performance, 
safety, ease of maintenance, and economy 
of operation qualify it in every essential to 
fill the Armed Forces’ requirements for 
eight new Jet Age aircraft, each performing 
a different key mission. 

Because ELECTRA airliners will be in 
service for airlines throughout the world, 
emergency service and parts for military 
ELECTRAS will be readily available world- 
wide. Result: optimum global utilization of 
USAF and Navy ELECTRAS—at minimum 
costs for parts inventories and service. 


Completely self-sufficient, the ELECTRA can land at out-of-the-way airports and remote landing strips — 
because it has its own engine starters and ground air-conditioning, plus built-in passenger stairs. Pas- 
senger /cargo loading, refueling, and servicing of the ELECTRa can all be done simultaneously. 


AVIATION WEEK, March 9, 1959 





1. Navigational Trainer: Carries more 
stydents at higher speeds /altitudes. 

2. Electronic Warfare Trainer: Operational 
capabilities enhance training realism. 

3. Personnel /Cargo Transport: Available “off 
the shelf,” at economical cost. 

4. Aeromedical Transport: Moves litter 
patients farther, faster, more comfortably. 

5. Navy ASW Patrol Plane: World's most 
formidable sub hunter-killer plane. 

6. Long Range SAM Transport: Interconti- 
nental range, using existing airports. 


7. Downrange Transport: For personnel 
engaged in missile range test programs. 


8. Special Air Missions Transport: Improves 
hemispheric communications. 


LOCKHEED AIRCRAFT CORPORATION, CALIFORNIA DIVISION 
Burbank and Palmdale, California 
PROP-JET TRANSPORTS * ANTI-SUBMARINE PATROL PLANES + JET FIGHTERS + JET TRAINERS 
LUXURY AIRLINERS + AIRBORNE EARLY-WARNING AIRCRAFT 
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Whether you’re pondering a 

perplexing chess gambit or developing 

a data acquisition system . . . experience makes 
the difference. 

Radiation, Inc., a pioneer in relatively new areas 

of research and development, offers you practical 

experience coupled with skill and training. But, 

even more, Radiation offers you the verve and 

vigor that often finds the solution beyond 


existing horizons. 


If you seek a firm with proven solution-finding 


skills, send for our record of achievement. 


Simply specify the field of endeavor that interests 
you most — Antenna Development, Telemetry, 
Data Systems, Missile Checkout, Instrumenta- 
tion, Radar Reflectivity, or Counter-measures. 
***The “Chess Pieces’’ shown are Radiation’s tele- 


metry tracking antenna, Vanguard data processing 
trailer, missile checkout system. 





MELBOURNE AND ORLANDO, FLORIDA 
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CHECKMATE 


in the face of enemy countermeasures 


Air Defense is a chess game for keeps—a game in 
which our nation and the rest of the free world are 
the stakes. The strategy of the game anticipates 
enemy actions and countermeasures and provides for 
that extra measure of ability to win. 

At Bendix, the capability to operate in the presence 
of enemy countermeasures is inherent in system design. 

All types of countermeasures—deception, multiple- 
jamming, and camouflage—are included in Bendix 
threat evaluation. The effectiveness of these counter- 
measures is investigated for advanced detection, raid 
resolution, tracking, and weapon control techniques. 

Facing up to the sophisticated threat is the prime 


objective of Bendix in air defense projects. The 
Systems Division, working cooperatively with the 
Radio Division, is engaged in programs involving 
passive techniques, electronic scanning, frequency 
diversity, data processing, anti-jam circuits, special 
radars, bistatic detection, and anti-submarine warfare. 

Other projects for which the Bendix Systems Divi- 
sion has system management and engineering respon- 
sibility are the EAGLE air-to-air missile system, global 
target drones, 
traffic 


supersonic 
and 


weather reconnaissance, 
and radiation-resistant 
These programs and emphasis on counter-counter- 
measures exemplify Bendix Systems leadership. 


mission control. 


Bendix Systems Division yA" 


ANN ARBOR, MICHIGAN 
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breaking the barriers Vacuum induction 


with Vacuum Induction Metals Melting Develops 


Today’s challenge lies in developing metals and means of e High temperature 
corrosion resistance 


cracking the thermal barrier. 

The metals problem has already been partially solved by superalloys 
produced through Vacuum Induction Melting. This process, as developed 
by Kelsey-Hayes, has yielded such super refractory alloys as Udimet 

500, 600 and 700—clean, pure alloys combining unsurpassed 

stress-rupture life with superior high tensile strength above the 1500°F range. 


Increased ductility 
Extreme cleanliness 
Precise chemical control 
Longer stress-rupture life 
Increased tensile strength 
Better fatigue resistance 
Greater yield strength 
Greater impact resistance 
Greater creep properties 


In addition to making new superalloys, Kelsey-Hayes upgrades 
existing alloys through vacuum induction melting. 
Kelsey-Hayes Co., Detroit 32, Michigan. 


ELSEY-HAYES 


Automotive, Aviation and Agricultural Parts « Hand Tools for industry and Home 


18 PLANTS: Detroit and Jackson, Michigan; Los Angeles; Philadelphia and McKeesport, Pennsylvania; Springfield, Ohio; 
New Hartford and Utica, New York; Davenport, Iowa; Clark, New Jersey; W indsor, Ontario, Canada. 
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SUNDSTRAND 
AVIATION 


Division of Sundstrand Machine Tool Company, 241! Eleventh Street 
Rockford, Illinois 


District Offices in: Arlington, Texas; Hawthorne, California; Rexdale, Ontario; Rockford, 
Ilinois; Seattle, Washington; Stamford, Connecticut, Washington, D. C. 
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25,000 
SUNDSTRAND 
CONSTANT SPEED 
DRIVES HAVE BEEN 
DELIVERED 


for 36 major aircraft and 


missile programs. 


om ele] em elele) 
DRIVE FLIGHT HOURS 
ON ALL TYPES 
OF AIRCRAFT 


elelater-pae-lale male), ame) alate fom call 
unequaled experience to 
commercial aviation .. . all 
'stol-Jiale MAW amelie mmm Olelelelt- b 
DC-8 airline operators will 
use Sundstrand Constant 


Speed Drives. 





a new perspective... 





Convairs | Engineering Organization 


To develop the best and most creative abilities from the individual, 

and to coordinate thinking and activity in a manner that is efficient and 
rewarding — a new perspective in engineering organization at Convair- 
Fort Worth. The effectiveness of the plan is being demonstrated daily, and 

is best exemplified by the all-new B-58, America’s first and fastest supersonic 
bomber . . . brought from concept to reality in record time 

Men of training and experience, seeking a more stimulating call on their 
creative ability, are invited to investigate Convair-Fort Worth. A card or 
letter will bring greater detail, or send a complete resume’ of your back- 
ground for evaluation by other engineers in the areas best suited to 


your qualifications. 





ALL INQUIRIES 
STRICTLY CONFIDENTIAL Please address P. O. Box 748A 





CONVAIR FORT WORTH 


FORT WORTH, TEXAS 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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MISSION ENSURED 


with a reliable RHEEM drone system 


From launch to touch down, a Rheem drone can be counted on. Behind every Rheem drone 
system is the rich accumulated experience of hundreds of engineers and technicians skilled 
in aeronautics, electronics, and ordnance. Backing up this talent are thousands of the 
nation’s best production workers. 
Typical of Rheem capability in the design and production of complete drone 
systems is the U. S. Army Signal Corps Project, the AN/USD-2. From initia- 
tion to successful flight test, this surveillance drone project was accom- 
plished in just twelve months at the Downey, California, plant of the 
Rheem Defense and Technical Products Division. Rheem ingenuity and 
know-how provided not only the drone airframe but also important compo- 
nents of the telemetering and ground support systems. 
For combat surveillance or high-flying air-to-air targetry . . . for anti-submarine 
warfare or anti-missile defense training . . . whatever the requirements, consult io PR, wena: 
Rheem for reliable drone systems that can be brought to reality in less time than you ‘ advanced dro 
would think possible. apenas wert 
For more information on Rheem drone systems, write for Data File AW-704-3. 


RHEEM MANUFACTURING COMPANY 


Defense and Technical Products Division 
11711 woodruff avenue, downey, california 
Circle Number 45 on Reader-Service Card 





AN ASW SYSTEM...DISPLAY/AIRBORNE RECEIVER/SONOBUOYS 


Anti-submarine warfare equipment designed, 
developed and produced by The Magnavox 
Company, in conjunction with the Navy De- 
partment, provides patrol aircraft with eyes 
that see underwater by day and by night. The 
AN/ASA-16 Display System, together with 
SONOBUOYS, AN/ARR-26 Receiver systems 
and other associated equipment provide air- 
craft with a clear picture of the ocean-depths 
below them. They are part of the continuing 
contributions of The Magnavox Company in 
aiding the U.S. Navy to combat the growing 
submarine menace. 














MAGNAVOX capabilities are in The Fields Of Air- 

borne Radar, ASW, Communications, Navigation PRODUCTS 
Equipments, Fusing and Data Handling . . . your THAT SEE BY 
inquiries are invited. THEMSELVES 


GIVES EYES TO NAVY ANTI-SUBMARINE WARFARE UNITS! 


. x MISSILES 
RADAR DATA HANDLING 


COMMUNICATIONS 





THE MAGNAVOX CO. ¢ DEPT. 55 © Government and Industrial Division « FORT WAYNE, IND. 
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Plexiglas 


...aviation’s standard 
transparent plastw 


Boeing 707°s 98 windows are triple-glazed with PLEXIGLAS. Outer and middle panels are made of stretched PLEXIGLAS 55. 


“Where there’s Progress, there’s Plexiglas” 


Piexictas is a trademark, Reg. U.S. Pat. Off. and in principal countries in 
the Western Hemisphere. 


Chemicals for Industry 


Canadian Distributer: Crystal Glass & Plastics, Lid., 130 Queen’s Quay East, ROHM £ HAAS 


Toronto, Ontario, Canada. 
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COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA 


Representatives in principal foreign counines 
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reliable 
couplings 
unlimited 


Metal-to-metal seal—pressure tight 
after repeated disconnects—reliable 
under vibration, surges, shock, mis- 
alignment, high and low temperatures 
and pressures. Designs to 400 psi. 
pressure, 1000° F. Materials are stain- 
less steel, aluminum or titanium. Easi- 
est to use in close quarters. 


Janitrol bleed air duct couplings are 
available in two lines with a complete 
range of sizes to 6 inches: Standard 
Line and Janitrol’s Dubl-Lock* line 
for maximum reliability. And Janitrol’s 
special couplings to 36 inches and 
more are ideal for quickly connecting 
and disconnecting jet tail pipes or 
missile sections. 


Janitrol duct supports can be included 
as a part of the clamp or separately. 
Ask your nearest Janitrol engineering 


representative for a proposal. 
*Trademark of Surface Combustion Corporation 


Janitro! Aircraft Division, Surface Combustion Corporation, Columbus 4, Ohio 
Columbus, Broadway 6-3561; Ft. Worth, Walnut 6-3386; Hollywood, Hollywood 3-6861; Washington, D.C., Oliver 4-2171; Philadelphia, Midway 2-6342 





reliable 
pneumatics 


unlimited 


Regulators, valves, complex pneu- 
matic controls—Janitrol engineers 
combine functions to save weight in 
these precision assemblies for high 
performance aircraft, missiles. The de- 
signs at the right are a few of hundreds 
that Janitrol produces in quantity for 
such applications as: RB-66, Avro 
CF-105 (Mk. I and II), C-130B, 
C-133, CL-28, F-9F8, F-11F, F- 
105E, P6M. — 


Reliability results from initial design’ 
simplicity, prototype and qualification 
testing in high-altitude facilities sec-, 
ond to none and a single standard of 
excellence. 


Research, development, design, and 
manufacturing are all geared to the 
kind of fast requirement changes the 
space age imposes. Ask for a pro- 
posal on a single control ora complete 
pneumatic system. 


FAM IT FROL. 


-pneumatic controls - duct couplings & supports - heat exchangers 
combustion equipment for aircraft, missiles, ground support 








Voice of defense in the North 
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Philco Microwave supports Nike control network across Alaska 


Unaffected by the most severe winter storms . . . unham- 
pered by rugged terrain . . . impervious to electronic 
jamming . . . Philco Microwave has been selected by the 
U.S. Army Signal Office to link Nike sites on the Alaskan 
Defense perimeter. 

Advanced Philco CLR-9 microwave equipment assures 
extremely reliable electronic communication between 
these isolated guided missile outposts. Because it pro- 
vides a completely reliable, uninterrupted communica- 
tions system in this frozen land, Philco Microwave has 
become America’s ‘“‘voice of defense in the North.”’ 

At Philco, the world of tomorrow is now. To meet the 
challenge of advanced electronics research and engineer- 
ing, Philco is pioneering advanced communications 
systems such as that developed for the Alaskan Nike sites. 
And, at Philco, engineering opportunities are also expand- 
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ing—in the development of advanced communications 
systems, weapons systems and data processing. 

Wherever you look at Philco; in guided missiles; in 
advanced navigation; in infra-red and radar technologies; 
as well as in Communications systems .. . being “out 
front’ is a habit. 

In the wonder world of advanced electronics, look to 
the leader. Look ahead . . . and you'll choose Philco. 


PHILCO. 


GOVERNMENT & INDUSTRIAL DIVISION 
4700 Wissahickon Ave., Philadelphia 44, Penna. 
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BURROUGHS COMPUTATION GUIDES ATLAS INTO ORBIT 


Back of the history-making Burroughs computation that guided the Atlas Satellite into orbit 
and that also guides the big bird to its earthbound targets—lies a dedication to- continuing 


advancement. Coming: even greater developments geared to the mounting challenge of the space age 


Burroughs Corporation at 


“NEW DIMENSIONS | in computation for military systems” 

















THE ALUMINA CARPET: SPRINGBOARD 10 THE STARS... 


THIS IS one of our main missile 
launching pads. Someday, when we 
have not only orbited the moon, but 
have sent our gleaming vessels to 
Mars and Venus and beyond, it may 
become a national shrine. With a 
plaque that says, in effect, “Here it 
all began...” 


RIGHT NOW, it’s not especially 
exciting compared to the exciting 
things that have happened above it 
—unless you’re interested in modern 
industrial refractories. Then you'll 
notice that this pad, like other major 
missile-launching sites in the United 
States, is paved with materials con- 
taining aluminas. 


WHY ALUMINAS? Because the 
holocaust of heat from a missile’s 
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takeoff makes the interior of a blast 
furnace seem cool by comparison. 
Because only modern ceramic tech- 
nology, working with today’s ad- 
vanced aluminas, can produce an 
ideal pad that takes such a blast in 
its stride . . . and then stands ready, 
willing and eager for the next shoot. 
NO OTHER material—in rockets or 
under them—combines such desira- 
ble attributes of high mechanical 
strength at high temperatures . 

outstanding dielectric properties . . . 
and complete transparency to elec- 
trical, magnetic and electromagnetic 
fields. Alcoa® Aluminas today, in ra- 
domes, insulators and flame-sprayed 
aluminum oxides, impart electrical, 
mechanical and thermal properties 
never before obtainable. And the 
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strong, lightweight Alcoa Aluminum 
alloys themselves, of course, are 
more essential than ever in advanced 
airframe and missile production. 


ALCOA offers the industry’s great- 
est fund of experience in all forms 
and applications of aluminum and 
aluminas. If this experience can assist 
you, your inquiry will be warmly 
welcomed. Contact your nearest 
Alcoa sales office, or write: Alumi- 
num Company of America, 2026-C 
Alcoa Building, Pittsburgh 19, Pa. 


Your Guide to the Best in Aluminum Value 


For Exciting Drama 
Watch “Alcoa 
Theatre,"’ Alternate 
Mondays, NBC-TV 
and “‘Aicoa Presents,’ 
every Tuesday 
ABC-TV 


ALCOA v. 
ALUMINUM 
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Aviation Fights Squeeze on Protits 


The aviation industry and its related tech- 
nologies will continue to maintain gross 
revenues of over $12 billion during 1959— 
slightly higher than the $11.8 billion gross 
for 1958. 

Defense spending for aircraft, missiles, 
avionics, space vehicles and research and de- 
velopment will continue at the increased 
level of the final half of 1958 with some pos- 
sibility, contingent upon congressional pres- 
sure and increasing international tension, 
for a substantial increase above even this 
volume. Commercial sales of jet transports 
and business flying aircraft will show a sharp 
rise during 1959, hitting close to $2 billion 
for the year. 

At the same time that a continued high level 
of business activity is in prospect for 1959, the 
industry faces a critical fight against major 
government policies that have steadily whittled 
its percentage of profit on sales and reduced 
its net income during the past four years. Suc- 
cess of the industry in obtaining relief from 
restrictive and unrealistic government fiscal 
and regulatory policies will be more significant 
in determining net income for 1959 than gross 
sales volume. 

Here is how military spending breaks down 
for Fiscal 1960 (beginning in July, 1959): 
¢ $6.2 billion for aircraft, engines, airborne 
avionic equipment and related procurement. 
* $3.8 billion for missiles and related equip- 
ment, including rocket engines, guidance 
and ground handling and checkout equip- 
ment. 
¢ $2.1 billion for research and develop- 
ment, the vast bulk of which is devoted to 
aircraft, missiles, space technology and 
uvionics. 
¢ $333 million for civil space technology 
research by the new National Aeronautics 
and Space Administration, including the 
specific projects detailed in Aviation Week 
(Mar. 2, p. 19 through 23). 

Keith Glennan, chief of NASA, told Congress 
last month that Fiscal 1960 will be the last year 
this agency will require as little as $500 million 
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for its activities, with an estimated growth to 
more than $1 billion annually thereafter. 
Although NASA has acquired a large “in-house” 
research capability by absorbing other govern- 
ment facilities, its policy is to depend upon 
industry to build its hardware, and it already 
has let substantial contracts with McDonnell. 
North American Aviation, Thiokol, Aerojet, 
Convair and others for rocket and space capsule 
dev elopments. 

Space technology is still basically a research 
and development activity, although some spe- 
cific military weapon systems such as the 
WS-117L reconnaissance satellite and Project 
MIDAS are already under active development. 
However, its requirements encompass the same 
broad field of technology in which the aviation 
industry has traditionally worked such as pro- 
pulsion, guidance, structures, artificial environ- 
ments, ete. A stake in this research and develop- 
ment phase of space technology is vital to any 
industrial firm that hopes to continue in this 
expanding and still dimly perceived technologi- 
cal area. 


INDUSTRY BACKLOG 


INDUsTRY Back 10¢ at the beginning of 1959 
was about $13 billion, with a total employment 
of 760,000 workers, rising from a low of 
742.000 in mid-1958. Employment is expected 
to remain stable at about that level during the 
year, with an increasing demand for engineers. 
scientists and technical specialists. 

New business outlook during 1959 looks 
promising in the military fields, space tech- 
nology and business flying, with dimmer pros- 
pects likely in the jet transport and helicopter 
markets. Defense Department budget for Fiscal 
1960 calls for direct obligations (new con- 
tracts), totaling $13.4 billion, including $6.7 
billion for aireraft, $3.7 billion for missiles and 
$3.7 billion for research and development. 

Major problem for the industry during 1959 
will be to fight successfully against the combina- 
tion of circumstances that has been steadily 
squeezing its net income lower despite increas- 
ing gross revenues. Orval Cook. president of 
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the Aircraft Industries Assn., reported in his 
1958 industry review that the average net profit 
as a percentage of sales of the 12 largest manu- 
facturers in the field has been declining steadily 
since 1954, from 3.7% for that year to 2.4% 
in 1957 and just above 2% for 1958. Clearly. 
the industry cannot continue to perform the 
tasks demanded of it for national defense, par- 
ticularly the financing of heavy research and 
development expenditures, if its rate of return 
continues at this low level. 

Biggest factor in this situation is antiquated 
procurement legislation and regulatory pro- 
cedures that are totally inadequate to meet the 
technical and fiscal requirements of modern 
defense industry. 


MAJOR TREND 


MAJOR TREND DEVELOPING in the defense 
business is the financing of production pro- 
grams for fewer but more technically complex 
and more expensive weapon systems. This rapid 
pace of technical development means the end 
of the large post-war preduction runs such as 
the 2.000 B-47s built by the Boeing-Douglas- 
Lockheed consortium or the 7.000 Sabres 
turned out by North American. This trend has 
produced two new features of industrial opera- 
tions that will broaden during 1959. They are: 
* Heavier emphasis on research and de- 
velopment that will require larger expendi- 
tures of private funds, both for research and 
test facilities and also for state of the art de- 
velopment work not specifically tied to a par- 
ticular weapon system program. 

* Combination of firms in a technical con- 
sortium to handle major weapon system man- 
agement programs too complex technically for 
any single industrial organization to tackle in- 
dividually. The combination of Convair and 
RCA in tackling the Wizard anti-ICBM pro- 
gram, Boeing-Chance Vought and Martin-Bell 
teams heading similar amalgamations for the 
Dyna-Soar program and the consortium of com- 
munications firms headed by IT&T to tackle the 
USAF strategic communications problems are 


typical of the new pattern developing. 
¢ Wider subcontracting from the winners 


of prime weapon system contracts to their less 
fortunate competitors. North American B-70 
and F-108 Mach 3 bomber and fighter pro- 
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grams illustrate the trend with nearly 70‘, of 
the total production program subcontracted, 
including major assemblies to Convair, Boeing, 
Lockheed and Vought. 


COMMERCIAL OUTLOOK 


THE AIR TRANSPORT INDUSTRY is heading for 
its first major test in absorbing jet technology 
into its operational and economic structure. 

First major system operations of jet trans- 
ports will begin during this year and are ex- 
pected to produce the first valid data on how 
this trend will really affect the airline picture. 

Passenger traffic will increase close to 10°, 
during the year, continuing the rising trend of 
the final quarter of 1958 with gross airline 
revenues estimated at $2.7 billion for 1959. 
Cargo will continue to rise slowly in volume. 
Net income should increase for the trunklines 
over the $40 million total for 1958 even with- 
out any further fare increases. 

U. S. flag airlines, both international and 
domestic, will face increasing competition from 
their foreign rivals for U. S. traffic rights as a 
reshuffling of bilaterals and traffic rights for 
the jet age is sought by foreign governments. 

Business flying had a good year in 1958 de- 
spite the problems that beset other segments 
of the industry. Business plane manufacturers 
hit a gross sales value of $133 million for a $10 
million increase over 1957. Prospects for 
growth close to $150 million sales loom for 1959 
with major re-equipment pending for the busi- 
ness fleet in the five-year period extending to 
1962 when small jet transports will become 
available. Total sales volume of $1 billion for 
this period has been forecast by the Federal 
Aviation Agency. 

Helicopters face another austere year as both 
civil and military customers plan to defer large 
scale re-equipment programs until gas turbine 
powered models are in production. 

Future prosperity of the aviation industry 
and its contribution to the national defense and 
international transport system will depend in 
large measure on how well its problems and 
products are understood by the American 
publie. which pays for defense and uses its 
transport facilities, and by the legislative and 
executive branch of the government. 


—Robert Hotz 
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Master Flight Reference 


New General Electric Master Flight Reference System integrates 


direction and attitude changes; guides supersonic aircraft through 


intricate maneuvers such as over-the-shoulder and _ toss bombing 


A new navigational sub-system, de- 
signed to help solve the problem of 
integrating the various elements of 
flight control at supersonic speeds, has 
been developed by the General Electric 
Instrument Department. Designated the 
SR-1 Master Flight Reference System, 
this electronic “brain” is already being 
used to guide some of our fastest jets 
in intricate maneuvers such as over-the- 
shoulder and toss bombing, Immelman 
turns, and cuban-eights. 

Basically a direction and attitude 
reference sub-system, the General Elec- 
tric SR-1 (Navy designation AN/ASN- 
26) accurately senses roll, pitch, and 
yew change signals by means of three 
single-axis gyros. These changes are 
then converted into multiple signals 
and automatically relayed to aircraft 
radar, autopilot, dead-reckoning and 
navigational computers, bombing equip- 
ment, and all-attitude indicators. 

General Electric engineers have de- 
signed the Master Flight Reference 
System around six basic components: 
1. A three-gyro, four-gimbal,  all- 
attitude stable platform from which 
flight reference information is trans- 
mitted. 

2. A small remote compass transmit- 
ter which furnishes an accurate head- 
ing signal and is used in conjunction 
with the directional gyro platform to 
provide a stabilized heading direction. 
3. A coupler device which receives 
the azimuth signal from the platform, 
plus any necessary correcting signals 
from the pilot, Doppler radar and the 
magnetic compass combining them to 
provide an accurate azimuth signal 
with sufficient outputs for the opera- 
tion of the system. 

4. A control panel located in the 
pilot’s compartment for his use in set- 
ting in necessary information concern- 
ing mode of operation, aircraft ground 
speed, latitude, and synchronization of 
directional gyro and compass. An iden- 
tical control panel may be installed for 
a navigator if required. 

5. A servo adapter for platform pitch 


id 
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CONTROLLER (NAVIGATOR) 


output which repeats platform-pitch 
signals for other aircraft components 
needing attitude information and capa- 
ble of initiating the operation of any 
given function at a preset pitch angle. 
6. A_ servo circuit which translates 
earth coordinates to aircraft coordinates 
during special maneuvers. It also pro- 
vides true aircraft roll information for 
the autopilot and all-attitude indicator. 

The Master Flight Reference System 
is just one of General Electric’s many 
contributions to aircraft instrumenta- 
tion. Other G-E aircraft instruments 
are used in systems that measure and 
indicate mass fuel-flow, engine speed, 
electric-quantities, temperature, and 
position. For information on any of 
these instrument systems, contact your 
nearest General Electric Apparatus 
Sales Office; or write direct to General 
Electric Co., Section 596-501, Schenec- 


tady 5, New York. 


nn 








Mechanical, Electrical, 
Electronic Engineers . 


If you would lfke to work on in- 
triguing projects such as the 
Master Flight Reference System, 
there may be an unusual oppor- 
tunity for you with the General 
Electric Instrument Department. 
For complete details, write or 
phone for an appointment with: 


H. E. Crabtree, Manager— 
Engineering Administration 
Instrument Department 
General Electric Company 
40 Federal Street 

West Lynn, Mass. 
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McDONNELL F4H-1 twin turbojet, two-man fighter for Navy. 
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Avco: Men and Machines for Defense. No amount of lost motion can be endured in 
America's space-age defense programs. Progress must be swift and continuous. Avco, alert to its 


needs, helps to maintain America's strength: Avco Research Laboratory—investigating problems 





in gas dynamics and space technology; Crosiley—communications, radar, infra-red, electronic 
control systems, missile fuzing; Lycoming—aircraft, marine, industrial power plants; missile sub- 


systems; Nashville—aircraft and missile aluminum and stainless steel structures; Research and 





Advanced Development Division—basic and applied research in electronics, physical sciences, 


MAveo 


AVCO MAKES THINGS BETTER FOR AMERICA /AVCO MANUFACTURING CORPORATION / 750 THIRD AVENUE, NEW YORK, N. Y. 





UNUSUAL CAREER OPPORTUN 


and advanced engineering. 
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USAF Faces Technical, Budget Problems 


By Robert Hotz 


U. S. Air Force is facing one of the most difficult periods in its history as a 


combat service. 


During 1959 it will begin to grapple fully with the problems 


of integrating basically new weapons—ballistic missiles—into its combat forces 
while attempting to expand three major lines of technical development in 
the face of the limitations of a constant-level budget. 

This combination of problems is imposing the most severe challenges on 
USAF technical, combat and political leadership since the frantic expansion 


of early World War IL. 


The three major technical develop- 
ment areas which are the key to USAF’s 
future role are: 
¢ Manned Aerial Vehicles. Already op- 
crating in the Mach 2 speed range and 
at the outer fringes of the atmosphere, 
USAF manned vehicle development is 
stretching through the hypersonic speed 
range and orbital flight paths and radi- 
cally new propulsion to manned space 
vehicles. 

For many USAF missions, as far into 
the future as can be even dimly per- 
ceived now, there will be a major re- 
quirement for manned vehicles. 
Ballistic Missiles. This type of deliv- 
ery system has become an important 
new addition to the USAF strategic de- 
terrent. But it can never perform the 
full range of aerial mission require- 
ments. 

Although the first type of bal- 
listic missile has proved system feasi- 
bility, there is a vast development 
requirement for the future in improved 
propulsion, guidance, warheads, serv- 
icing equipment and operational tech- 
niques and defensive systems. 
eSpace Technology. Although space 
technology is still in its early phase of 
basic exploratory research, there are 
already strong possibilities of military 
value in the immediate future such as 
reconnaissance, weather and communi- 
cations satellites. The full military im- 
plications of space operations cannot 
be determined until considerably more 
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basic exploratory research data is ac- 
cumulated. But this has already been 
stamped as a field where USAF cannot 
afford to lag either in research and de 
velopment or in eventual useful weapon 
production. 

Faced with an increasingly heavy re 
search and development load, USAF has 
been struggling unsuccessfully with the 
task of obtaining sufficient funds for 
personnel, maintenance, fuel, construc- 
tion and production of weapons to 
maintain the force levels it set as its 
post-war goal. From a maximum 
strength of 127 wings achieved just 
after the Korean war ended, USAF’s 
wing strength has declined to 105 
wings in Fiscal 1959, with a further 
reduction to 102 wings, including mis 
sile units, during Fiscal 1960. Strategic 
Air Command will maintain a level of 
43 wings, with its heavy bomber wing 
strength boosted from 30 to 45 planes 
each. 


Wing Cutback 


Tactical Air Command will lose 
one of its 35 wings in Fiscal 1960, and 


Air Defense Command will drop two 


interceptor wings in the Fiscal vear 


from its current total of 22 wings. 
This is the first year in which USAF 
has had to cope with the dual problem 
of defense against both manned aerial 
vehicles and ballistic missiles. This dual 
nature of its defense problem will grow 
more acute in the future as the Soviet 


threat continues to grow in both areas 
and domestic pressure continues to in 
crease to abandon one defensive capa- 
bility to concentrate on the other 
lhree trends in coping with this dual 
defensive probleni will be 
@ Dispersal. Both ICBM 
bases will be dispersed as widely as is 
practicable within operational and budg- 
etary limitations to increase the size of 
the Soviet ICBM force required for a 
reasonable chance of immobilizing these 
retaliatory forces in an initial Surprise 
missile attack. However, bv 1962 there 
will probably be no more than 50 SAC 
bomber bases and 20 ICBM bases com 
pleted in the U.S 
e Hardening. Fantastic 
concrete will be poured into SAC mis 
sile and bomber bases and air defense 
centers during the next five vears to 
make them more resistant to the blast 


and bomber 


amounts of 


USAF Planes on Hand 


(End of Fiscal Year) 


Force Levels 


Following military airpower force level 
are scheduled for the end of Fiscal 1960 
USAF—102 wings 
NAVY—16 carrier air groups 

2 carrier anti-submarine 
squadrons , 
42 patrol and early warning 
squadrons 
3 Marine air wings 


U. S. Plane Inventory 
(End of Fiscal Year) 
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ind radiation damage from megaton 
warheads. Atlas, B-58 and Bo- 
will be semi-hardened, with 
iircraft housed in concrete 
shelters, while B-70, ‘Titan and Minute 
man bases will be completely hardened 
with underground storage, servicing, 
launching and control centers protected 
concrete sheaths. The SAGE 
control centers now ex 
to enemv missile or 
bomb attacks will also be reduced in 
size and complexity through use of 
transistors and then encased ‘im concrete 


missile 
mare bases 


missiles and 


bv heavy 
air defens« 
tremely vulnerable 


shelters 
@ Warming. Current operational radar 
equipment cannot give adequate warn- 
ing of ballistic missile launchings over 
the ranges required. Although some 
strategic warning of an impending 
enemy missile attack may be possible 
Gen. Nathan F. ‘Twining, chairman of 
the Joint Chiefs of Staff, told Congress 
this could be as much as two hours 
there is little opportunity for direct tech- 
nical warning by present radar installa 
tions. lor advance bases overseas, zcro 
warning time is most probable with less 
than 20 min. likely for U.S. bases 
Major efforts are already under way 
to develop better technical warning 
devices both for the immediate future 
Ballistic Missile Early Warning Svstem 
(BMEWS) sites now are being readied 
in Greenland, Alaska and Scotland—and 
there are long range studies (GLIPAR, 
AW Mar. 2, p. 18) for radically new 
approaches to the problem. Continued 
emphasis on continuously mobile warn 
ing systems appears necessary in con- 
trast to the fixed locations of DEW, 
mid-Canada and Pinetree line radar sta 
tions that now make them extremely 
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vulnerable to ballistic missile attack 
Strategic Air Command is still the 
most powerful arm of USAF combat 
strength and the keystone of U.S 
foreign policy. But SAC is 
a period of radical transition imposed 
both by the technology of new weapons 
development and the shifting balances 
of international power. SAC was most 
cffective as a military force and a foreign 
policv instrument during the decade 
just ended when its capability for long 
megaton delivery was 
unique in the and its 
in this area was unquestion- 
superior to any 


beginning 


range bomber 
literally 
dominance 
ably and significantly 
possible foreign competitor 

Now SAC is facing an increasingly, 
strong challenge both to its ability to 
penetrate to possible targets and to its 
ability to maintain a militarily tenable 
position from which to launch its stra 
tegic deterrent. ‘This challenge 
from the forced draft development of 
Soviet offensive and defensive capabili 
ties in modern weapons and from the 
irtificial budget limitations that have 
been imposed by U.S. goveznment 
policy during the past five vears. SAC, 
caught in both jaws of this slowly clos 
ing vise, faces extraordinarv technical 
development and operational problems 
in order to maintain the same relative 
position in the next decade that it so 
successfully held in the last 

Current SAC consists of 
about 2,000 megaton-carrving jet bomb- 
ers. Of this force about 1,500 are the 
aging and short-legged B-47. Only 500 
are the newer and longer-ranging B-52. 
It was only last month that SAC phased 
out its last piston powered B-36 bomber 
The B-47 ficet still offers some genuine 


world 


comes 


strength 


combat capability but it is sliding fast 
down the obsolescence curve. 

Its chief advantages lie in the num 
bers of its fleet which would drive to 
vard saturation of enemy defenses plus 
its deplovment in widely 
bases around the Soviet perimeter, with 

significant portion of its force on the 
ilert of Operation Re 


dispersed 


| 5-min 
flex 

Its disadvantages lie in its speed, alti- 
tude range limitations, the latter 
influenced by its dependence on the 
slower and older KC-97 tankers that 
force the B-47 down to inefficient op 
erational altitudes for refueling opcra- 
tion. In addition the B-47 ficet is sim- 
ply wearing out. Operation of high 
subsonic aircraft over a period of vears 
ipparently induces metal fatigue prob 
lems much sooner than in slower air 
craft. Project Milk Bottle is aimed at 
temporarily reinforcing B-47 structure 
but there are serious questions being 
raised within USAF as to just how 
much longer the B-47 can function as 
m efficient flving machine regardless 
of its combat obsolescence 

Vhus the hard core of SAC for the 
five vears will be its B-52 ficet 
serviced by KC-135 jet tankers that 
can transfer fucl at the speeds and alti 
tudes most compatible with jet bomber 


runwa\ 


and 


next 


operations. 

By next July, Strategic Air Command 
will have 11 combat-ready wings of 
Boeing B-52s with a normal 
ment of 45 bombers per wing, with an- 
other wing now in process of conver 
sions to B-52s and two more full 
strength wings to be added before the 
end of 1960. This will provide an op- 
erational force of about 630 B-52s. 


comple- 
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Close to 230 KC-135 jet tankers have 
already been delivered to USAF with 
production continuing at Boeing's 
Renton, Wash. plant. 

Although the B-52 delivery prob- 
lem increases with the improvements in 
Soviet air defenses this bomber has con- 
siderable technical stretch left to sub- 
stantially improve its operation capabil- 
ity. These include: 

e Increased range without refueling. 
B-52G now in production at Boeing's 
Wichita plant has a major range in- 
crease over earlier models and a further 
33% range increase is in prospect over 
even the Model G performance through 
retrofit to Pratt & Whitney J57 turbo- 
fan engines. B-52G with conventional 
]57 turbojets is expected to enter op- 
erational service with SAC this spring. 
¢ Increased electronic countermeasures 
capability. B-52 will soon be equipped 
with McDonnell Green Quail ECM 
decoy missile in addition to a wide 
variety of other ECM equipment. 

e Air to surface missiles. North Ameri- 
can Hound Dog turbojet powered super- 
sonic missile will carry a nuclear war- 
head with inertial guidance over ranges 
up to 400 mi. from its B-52 launching 
platform. B-52 can carry a pair of 
Hound Dog missiles, one under each 
wing, in addition to its major megaton 
bomb load carried internally. 

B-52 is also being considered as a 
launching platform for the USAF’s WS- 
138A air launched ballistic missiles 
with ranges up to 1,500 mi. although 
this weapon will undoubtedly see more 
use with the B-70 Mach 3 bomber or 
the CAMAL nuclear powered aircraft. 

As a replacement . the subsonic 
and aging B-47, SAC is introducing 
the Mach 2 Convair B-58 delta wing 
bomber with the first squadron sched- 
uled for activation this fall. Present 
USAF programing indicates the B-58 
fleet may eventually total 200 aircraft 
but only 106 have been financed 
through Fiscal 1960. 

Two replacements already loom on 
the technical horizon for the B-52 flect. 
They are: 

e North American B-70 Mach 3 inter- 
continental bomber powered by Gen- 
eral Electric J93 turbojets. Officially 
named the Valkyrie, the B-70 will op- 
erate initially on regular jet fuel but 
in later phases will utilize exotic fuels, 
probably ayes boron compounds 
for improved performance. The B-70 
will be capable of intercontinental 
ranges without refueling and will be 
primarily an airborne missile launching 
platform for ALBM type missiles. B-70 
is expected to arrive in the SAC op- 
erational picture in the early 1960s. 

e CAMAL nuclear bomber powered by 
General Electric direct air cycle nu- 
clear-fueled turbojets. 

Nuclear powerplant development for 
CAMAL has been funded on a mini- 


CONVAIR B-58 MACH 2 BOMBER WITH POD 


REPUBLIC F-105 IN LOW LEVEL FIRING PASS 
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DOUGLAS C-133 CARGOMASTER LOGISTICAL TRANSPORT 


mum basis for several years. Only air- 
frame study contracts have been auth- 
orized for Lockheed and Convair. Fate 
of the CAMAL program or any similar 
nuclear powered aircraft concept hangs 
in balance pending outcome of public 
congressional hearings on the program. 
USAF and AEC plans to make $45 
million additional available for the pro- 
gram in Fiscal 1959 were recently ve- 
toed by Deputy Secretary of Defense 
Donald A. Quarles and Presidential Sci- 
entific Advisor James R. Killian, Jr. 

Beyond these two projects, early de- 
velopment work is already under way 
on the Dyna-Soar program aimed at 
producing a manned orbital bomber 
operating at hypersonic speeds. Two 
teams, one headed by Martin and Bell 
and the other led by Boeing and Chance 
Vought are currently competing with 
design proposals for a Dyna-Soar vehicle. 

In the guided missile field SAC will 
get its first intercontinental missile 
capability by July when the wing 
equipped with subsonic Northrop Snark 
missiles is scheduled to achieve opera 
tional status at its Limestone, Me., 
base. SAC ICBM program calls for 20 
squadrons deployed by the end of 1962, 
of which nine will be equipped with 
the Convair Atlas and 11 with the 
Martin Titan. Five Atlas bases have 
been announced. They are 
@ Vandenberg AFB near Lompoc, 
Calif., which is also an operational 
training base and part of the Pacific 
Missile Range. 

e Cheyenne, Wyo. 

¢ Spokane, Wash. 

@ Omaha, Neb. (near SAC headquar 
ters). 

© Topeka, Kan. 

Only ‘Titan base publicly located so 
far is near Lowry AFB, outside Denver, 
not far from the Martin Titan produc 
tion plant. 

Initial Atlas bases will be soft, with 
missiles, servicing and guidance equip 
ment located above ground in rela 
tively protected areas. Early opera 
tional Atlas bases will be semi-hardened 
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with missiles and supporting equipment 
protected in concrete buildings until 
actual launch procedures begin. Most 
vulnerable portion of the Atlas base 
complex is the guidance antenna for 
the combination radio-interial guidance 
system on early model missiles. Later 
shift to full inertial guidance plus rise 
in internal pressure of the Atlas missile 
shell will permit use of this missile in 
fully hardened underground launching 
sites. 

First operational Series D 
Atlas missiles with range of 7,600 naut. 
mi. will be delivered to SAC this sum- 
mer for training purposes at Vanden 
berg AFB. Portions of two squadrons 
will be in some state of operational 
readiness at Vandenberg and Cheyenne 


model 





USAF Aircraft on Order 


Actt. Type Popular Name Manvfacturer 


BOMBERS 
Boeing 


Convair 


Stratofortress 
Hustler 


B-52F, G 
B-58A 


FIGHTERS 

North American 
McDonnell 
McDonnell 
Lockheed 
Republic 


F-100F 
F-101B 
RF-101C 
F-104C, D 
F-10586, D,E 
F-106A, B 


Super Sabre 
Voodoo 
Voodoo 
Starfighter 
Thunderchief 
Delta Dart 


Convair 


TRANSPORTS 


Lockheed 
Lockheed 
Douglas 


C-130A, B Hercules 
RC-130A 
C-133A 


KC-135A 


Hercules 
Cargomaster 


Stratotanker Boeing 


TRAINERS 
Lockheed 


Cessna 


Shooting Star 
None 
None Northrop 


Sabreliner North American 


HELICOPTERS 


H-43A, B Huskie Koman 











by the end of the vear with the first 
full ICBM squadron capability sched 
uled for achievement early in 1960. 
litan is still in early development test- 
ing stage at the Atlantic Missile Range 
but is shooting for initial operational 
capability at Lowry AFB before the 
end of 1960. 

SAC also will deploy three squad- 
rons of Army-designed Jupiter IRBMs 
in Italy this year. First SAC Jupiter 
squadron has just completed training 
at the Army Ordnance Guided Missile 
School at Redstone Arsenal, with the 
second well into training and the third 
squadron about to begin this summer 
SAC also has programed a Thor 
squadron for Alaska some time during 
1959 and plans are being discussed for 
further deployment of the Thor in 
Turkey and Greece. 

Behind the Atlas and Titan liquid 
fueled ICBMs, USAF is developing 
the Minuteman solid fuel ICBM which 
is aimed at instant readiness in hard- 
remotely controlled launching 
sites. USAF is counting heavily on 
Minuteman to give it a significant in- 
stant retaliatory capability that could 
survive an initial surprise missile as- 
sault by an enemy. Minuteman is still 
in the early development stage and even 
the most optimistic schedules for its 
operational use push well into the mid- 
1960s. Its warhead vield is about half 
that of the Atlas and Titan 
warheads. 

As the Soviet ICBM _ capability 
grows and its IRBM capability makes 
the use of foreign bases less certain, 
Strategic Air Command is faced with 
the problem of maintaining a signifi- 
cant portion of its striking force on 
airborne alert out of reach of any sur- 
prise missile attack. . 

While the Soviet threat was pri- 
marily from jet bombers, an airborne 
alert was not really required although 

large portion of Congress and the 
American public erroneousl; imagined 
an airborne alert to have been in effect 
for some time. Now, however, SAC 


ened, 


current 
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is facing a deadline after which it will 
no longer be safe to nest all of its 
planes on the ground even under the 15 
min. alert margin of Operation Reflex. 
Cost of maintaining an airborne alert 
will impose new strains on the constant 
level defense budget. 

Military Air Transport Service faces 
a major problem in its transition to the 
jet transport era. MATS 360-plane fleet 
of four-engine DC-6, Constellation and 
C-124 aircraft is rapidly approaching 
obsolescence and is particularly unsuited 
for the heavy payload and large cubage 
requirements of modern air logistics, 
specifically in the missile field. MATS 
now is operating several squadrons of 
Douglas C-133 turboprop transports and 
will eventually have 50 of these aircraft 
in service. The C-133 is the first genu- 
ine heavy logistics carrier to see military 
service and is capable of carrying 
IRBMs and ICBMs without crews or 
any support equipment. 

MATS is anxious to buy existing jet 
transport designs modified with knelling 
landing gears to reduce their loading 
level to truckbed height and rear hinged 
tails for large cargo loading. The 
turbojet Douglas DC-8, Boeing 707, 
Convair 600 and the turboprop Cana- 
dair CL-44 have all been proposed with 
this type of equipment to meet MATS 
transport requirements. Funds are ex 
pected in the Fiscal 1960 budget to 
purchase 10 jet transports for MATS. 

However, controversy between MATS 


and ARDC has arisen over the jet 


vs. turboprop powered heavy logistics 


carrer. ARDC feels that the turbo- 
prop is better suited to the heavy 
freighting job that should be the pri- 
mary job of a MATS aircraft, while 
MATS is strongly determined to con 
tinue its long established trend of 
buying transports which are primarily 
designed for civil airline passenger trans- 
port and slightly modified to pass 
muster as a cargo carrier. Strong con 
gressional scrutiny of MATS’ future 
equipment program is expected with 
opposition already brewing for its pro 
posed jet transport purchases. 

North American Air Defense Com 
mand, as one of the first joint service 
operational commands, is a focal point 
for conflicting philosophies of air de 
fense requirements and bitter inter- 
service mission rivalry between USAF 
and the Army. Basic points of conflict 
are: 

e Area vs. point defense. USAF is 
strongly committed to the area defense 
concept, using both long-range inter- 
ceptors armed with nuclear missiles such 
as the Douglas MB-] and ground-to-air 
missiles such as the Boeing Bomarc 
Army is equally committed to point 
defense cluster batteries of its short 
ranged Nike Ajax and Hercules around 
major population centers. 

e Basic electronic incompatibility of 
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USAF and Army air defense systems. 
USAF interceptors and missiles are de- 
signed to work with SAGE electronic 
ground environment linked to search 
radar networks. Army has a separate 
electronic communications and com- 
mand network that is incompatible with 
SAGE. This is the major reason for the 
move to take all future air defense sys- 
tems research and development out of 
Army and USAF control and vest this 
responsibility directly in the Assistant 
Secretary for Research and Engineering 
using the Mitre Corp., an M.I.T. group, 
as technical adviser and supervisor. 

e Basic differences over the approach to 
the anti-missile defense problem. Army 
is pushing hard to go ahead with a $6 
billion program to produce and install 
its Nike-Zeus anti-missile system while 
USAF believes considerably more basic 
research and a more sophisticated ap- 
proach to the missile defense problems 
are required. Main points under attack 
in the Nike-Zeus proposal is its inability 
to distinguish the genuine warhead from 
decoys, its inability to cope with a 
maneuvering warhead and its relatively 
short range. 

NORAD is now using a combination 
of Nike Ajax and Hercules point de- 
fense missiles, most of them deployed 
around major population centers but 
some scheduled for use near SAC bases; 
a mixed bag of interceptors including 
the Northrop F-89, Convair F-102 all- 
weather interceptors and Lockheed 
F-104 dav fighters and an early warning 
network beginning with the DEW, 
mid-Canada and Pinetree radar lines 
and extending out on both flanks with 
Texas tower radars in the Atlantic and 
new installations along the Aleutian 
chain plus airborne carly warning ait 
craft of both USAF and Navy on patrol 
in the North Atlantic and Pacific 


La 


@ USAF 


Convair F-106 Mach 2 all-weather 
interceptor armed with nuclear air-to- 
air missiles is scheduled to go into serv- 
ice with NORAD during 1959. North 
American F-108 Mach 3 interceptor is 
under development as a a range 
(1,000 mi.) interceptor to complement 
future air defense missiles. 

Bomarc, which is going into service 
as a 200 mi. range missile, is being de- 
veloped to an eventual range of 400 mi. 
and will be used in Canada as well as 
the U.S 

The twin crises of 1958 in Lebanon 
and Quemoy threw a sharp spotlight 
on the limitations of Tactical Air Com- 
mand’s current equipment in function- 
ing as an international fire brigade to 
handle brush fire wars. Only small token 
forces of TAC combat planes were able 
to make the long emergency movements 
from U.S. bases to Turkey and Formosa 
in time to add significant weight to 
military forces in those areas. No com- 
plete combat units that started these 
airborne movements arrived in the 
potential combat areas anywhere close 
to normal fighting strength 

TAC now depends upon North 
American F-100Fs, McDonnell RI 
101s, Douglas B-66s and Lockheed 
F-104s, all of which are capable of de 
livering nuclear bomb loads for its 
striking power, while logistic support 
comes largely from Lockheed C-130 and 
Douglas C-124 cargo transports 

rAC urgently needs a strong develop- 
ment program in the VTOL area to 
meet its future requirements plus a long 
range turboprop transport to comple- 
ment the medium-range operations of 
the C-130 and an allocation of KC-135 
iet tankers to re pl ice its obsolete KB-50 
and KC-97 piston-engine tankers on 
which its aerial refueling operations for 
its supersonic fighters now depend 


TACTICAL AIR COMMAND LOCKHEED F-104C STARFIGHTERS 
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CHANCE VOUGHT F8U-ls of VF-211 approach the landing break above their home carrier, the USS Midway. Douglas A3Ds are visible 


Navy Stresses Simplicity, Reliability to 


By Cecil Brownlow 


Washington—Navy, crimped within the restraints of the Administration’s 
Fiscal 1960 balance-the-budget policy, is spending its dollars cautiously—and 
in many instances thinly—in an effort to maintain a strategic capability for all- 
out nuclear war and a tactical capability for limited war. 

Within the tight-dollar framework that allows Navy a total of 688 new air- 
craft for the fiscal year, major emphasis is being placed upon development 
of the offensive Polaris fleet ballistic missile and an effective defense against 


missile-bearing, nuclear-powered Soviet submarines. 


In an effort to stretch 


the dollar as far as possible in these two areas and others, Navy planners and 


contract officials will place increasing emphasis upon simplicity of design and 
reliability of equipment. 


Vice Adm. R. B. Pirie, Deputy Chief 
of Naval Operations for Air, recently 
warned contractors that, in future Navy 
design competitions, “the manufacturer 
with the reputation for making it work 
reliably will have the definite edge. We 
aim to concentrate our spending with 
those who can design and deliver. . . . 
the least sophisticated gear that will do 
the job.” 

At least one contract 
man A2F-1 low-level 


for the Grum- 
subsonic attack 
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aircraft—already has been let providing 
incentive payments for reliability, per- 
formance and cost control 

This contract policy probably will be 
carried over to the Missileer competi- 
tion scheduled for later this 
Bureau of Aeronautics for procurement 
of an aircraft to serve as a platform for 
the Eagle long-range air-to-air missile. 

To shave costs and time, Navv may 
select an aircraft already in existence if 
it can find one that will do the job, 


vear by 


rather than call for a completely new 
aircraft. 

The Missileer-Eagle project was one 
of the major programs Navy managed 
to salvage despite early insistence by 
Defense Department fiscal planners 
that the project be scrapped in favor 
of the Air Force-Hughes GAR-9 system 
already under development for the 
North American Mach 3 F-108 inter 
ceptor. Navy contention, which finall 
won out, that the GAR-9, in 
corporating semiactive radar guidanc« 
requiring the interceptor to keep its 
radar aimed at a target until the missile 
strikes, fails to fit into the Missileer 
“slow-plane” concept 

Missileer-Eagle plan envisions the use 
of a large, relatively slow aircraft capa 
ble of carrying a large number of mis 
siles and with the ability of attacking a 
number of targets simultaneously 
through the use of an active radar guid 
ance system 

Winning its fight 
months of debate, Navy in 
awarded a prime contract for the Eagle 
to the Bendix Systems Division, of Ann 


was 


after several 


December 
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on deck as are North American FJ Furies. 


Ease Budget Pinch 


Arbor, Mich. Bendix Pacific Division 
had cognizance over guidance and con- 
trol; Grumman Aircraft Engineering 
Corp. will build the airframe. Aerojet 
General probably will be picked to 
develop the Eagle engine 

Interim guidance within the aircraft 
itself. initially will be North American 
\utonetics Division’s ATQ75, but the 
radar scheduled for later models of the 
missile will be a Westinghouse develop- 
Eagle terminal guidance is being 
Sanders 


ment 
developed by 
Nashua, N. H 

Navy plans to spend $7 
development of the Eagle during the 
first vear, $8 million in the second, $10 
inillion in the third, $14 million in the 
fourth and about $60 million in the 
fifth, which would include production 

In its over-all planning for future 
urcraft weapon systems, the Navy will 
depend more and more upon the “slow 
plane” concept such as that envisioned 
for the Missileer for defense 
and rely upon the relatively more expen 
sive high-Mach-number aircraft almost 
attack where 


Associates, 


million on 


systems 


exclusively for missions 


AVIATION WEEK, March 9, 1959 


the planes must be capable of effec- 
tively contending with inter 
ceptors. Adm. Pirie, in explaining 
Navy's thinking behind the 


enemys 


“slow 


plane” concept, says 


Aside from the 
and cost problems, the verv high Mach 
interceptor with 
missile is faced with an almost unsolva 


tec hnologic al 


irmed a short-rang¢ 
ble intercept problem by virtue of the 
high speeds and short time involved 
lo provide for the necessary time for 
solution of the problem, it is readil\ 
apparent that the next 
weapons system development must in 
clude the capability of 
target at extended range 
“This, in turn, dictates an 
interceptor missile with increased speed 
Add to this the 
fighter to track 
and the missile 


interceptor 
acquiring th 
airborne 


and range performanc« 
ability of the 
than on 
simultaneousl 
ingredients of our follow-on interceptor 
concept 

“When it task force de 
fense, however, we have been consider 
ing another concept. With 


missile 
target 
and you have the 


more 
basic 
comes to 


radar and 
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missile development what it is, why 
must we holes in the 
air for air defense?” 

So far as high-speed attack aircraft 
are concerned, Navy officials say present 
and planned angle-deck carners prob- 
ably will be capable of handling aircraft 
with speeds of up to Mach 4. Here 
too, however, Navy tends to favor th« 
simpler, expensive plane 
wherever possible 


A2F Concept 


The A2F program, for example, 
envisions use of a twin-turbojet attack 
aircraft capable of maintaining a speed 
of Mach .9 in low-level flights designed 
to slip beneath a potential enemy's 
radar defenses 

The two place A2F, with side-by-sick 
seating, went into mockup last October 
Aircraft reportedly has excellent acces 
sibility from the ground to the large 
stores of gear in the fuselage 
There are no provisions, however, for 
getting from the cockpit to the avon 
equipment while the plane is in actual 
flight 

Tight fund situation also is pushing 
Navy into a new look at its VTOL and 
STOI 
ing to the latter—again because the svs 
tem holds promise of producing 
simpler, less expensive aircraft First 
operational STOL aircraft Navy will 
send to the fleet probably will stem 
from a follow-on project to the Grum 
man $2F search plane. Through use of 
STOL aircraft, Bureau of Acronautics 
planners eventually hope to virtually 
eliminate the present, not exactly fail 
catapults 


bore supersonic 


le $s slow 


IVIOTIIC 


yrograms, with emphasis shift 
prog | 


safe, and arresting 


gear 

In the VTOL area, Navv will pull 
out of the Bell D-188A Mach 
gram within the next few months after 
reaches mockup stage. Air 
if in 


Carrie! 


pro 


the aircraft 
Force 
terest in the project under the designa 
tion of F-109 


however, is continuing 


Nuclear-Plane Hopes 


Administration fiscal 
Navv officials clashing head-on 
on the latter’s hopes for conversion of 
three British Princess flving boats to 
nuclear power. Navy admits that such 
an aircraft would be slow, probably cum 
bersome and have limited altitude capa 
bilities. The that 
such an aircraft make an impor 
tant contribution in providing the 
knowledge before the all-new 
high performance nuclear weapon 
tem the 
can be 


planners and 


ilso are 


contend, however 


( ould 
necessar\ 


idministration is insisting upon 
effectively and put 
into production 

Navi conversion 
Princess would evolve 


& Whitney ]9] 
} 


designed 


program for th 
Pratt 


powerplants 


iround the 
nuclear 
The two inboard engines of the six 


Cngiimnk Princes would be rr moved, and 
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MARTIN’S SIX YP6M SEAMASTERS 


two J91 powerplants installed on top 
of the fuselage adjacent to the fuselage. 
‘The reactor would be located inside the 
fuselage directly beneath the wing. 

The four remaining conventional 
engines on the Princess could be used 
for takeoff and landing to minimize the 
radiation hazard for ground personnel, 
cutting in the nuclear powerplants onl 
after the aircraft was airborne 

Navy still hopes to get a go-ahead 
for the program but, for the moment 
at least, the concept has little support 
within the Administration 


Another budget-imposed disappoint- 
ment for the Navv was the cancellation 
of the Chance Vought Regulus II mis- 
sile program. Over bitter protests from 
the Navy, the 1,000-mi.-range Regulus 
II air-breathing missile program was 
terminated in December at the expira- 
tion of existing contracts and at ~ time 
when the development program was 
virtually complete. Cancellation of the 
project left the Navy with two sub- 
marines e¢cquipped to handle the 
Regulus II]—the conventional Grav- 
back and the nuclear-powered Halibut 





COMPANY PLANE NAME 


FIGHTERS 
PRU-1P 
P8U-2N 
P3H-2N 
P4H-l 


Chance Vought Crusader 
Crusader 


McDonnell Demon 


ATTACK 
\3D-2N 
A3D-2Q 
A2F 
A3J-1 


Douglas Skywarrior 
Grumman 
North American Vigilante 
PATROL 
S2F-3 
W2r 
P2V-7 
P3V 


Grumman 


Lockheed Neptune 





Navy Aircraft on Order—1959 


COMPANY PLANE NAME 
P5M-2 
P6M-2 


Marlir 


Sea Master 


Martin 


TANKERS 
Lockheed GV-1 
TRAINERS 
North American T2J-1 
HELICOPTERS 
DSN-1 
DSN-2 
HU2K-1 
HSS-2 
HUS-1 
HSS-1N 


Gyrodyne 


Kaman 
Sikorsky 


BLIMPS 
ZPG-3W 
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and a total of 75 missiles. The sub 
marines will now use the slower, 500- 
mi. Regulus I, of which the Navy has 
approximately 250. Once these have 
been exhausted, the submarines will be 
converted to other type missiles, prob 
ibly the Subroc underwater-to-air-to 
underwater anti-submarine system. 

Another Navy program which barely 
escaped the budget slash was the North 
American A3J-1 Mach 2 attack bomber 
scheduled to replace the Douglas 
\3D-2 in the fleet in 1961. A BuAer 
spokesman said the status of the A3J 
“is often fuzzy’ because of the high 
cost of the weapon system but that, 
for the present, “its still in the pro 
eram. 


SeaMaster Cut 


liscal limits and a lag in the develop- 
nent schedule also has led to a cut in 
Navv’s order for the Martin P6M Sea- 
Master jet-powered seaplane from 24 
to 14—six YP6Ms powered by Allison 
J71 turbojet engines, which already have 
been delivered (above), and eight 
P6M-2s powered by Pratt & Whitney 

+S. 

lhe six YP6M aircraft probably will 
be retained at the Patuxent River, 
Md.. Naval Air Test Center for evalua- 
tion and test purposes; the eight P6M 
aircraft will operate as an operational 
inti-submarine warfare squadron, carry- 
ing both detection gear and weapons, 
probably including the ASROC rocket- 
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launced depth charge when, and if, its 
development program is completed. 

Other recent terminations by Navy 
include the RAT (Rocket Assisted 
Torpedo) canceled early this year after 
a five-year development program by 
Bureau of Ordnance because of superior 
anti-submarine weapons now being 
designed, and the Douglas F4D fighter. 
The last F4D rolled from the Douglas 
production line earlier this vear, and no 
replacement by Navy has been indi- 
cated. 

Chance Vought was crippled in 
December by two decisions, cancella- 
tion of the Regulus II and the Navy 
selection of the McDonnell F4H-1 
over the Chance Vought F8U-3 in the 
all-weather fighter competition 

The F4H-1, although in the Mach 
2-plus speed range, fits into Navy's 
“slow plane” concept in that it has a 
greater range and on-station capability 
than the F8U-3. The F4H, scheduled 
to become operational in the early 
1960s, is powered by two General Elec- 
tric }79 engines and has provisions for 
a radar operator. The faster, but lower 
endurance F8U-3 is powered by a single 
Pratt & Whitney J75 plus a_ small 
rocket engine for maximum perform- 
ance. 

Over-all, Navy’s Fiscal 1960 budget 
requests now before Congress include 
$1.725 billion in new money for air 
craft; $645 million for missiles. At the 
end of the fiscal year, Navy expects to 
have an active aircraft inventory of 
approximately 9,100 planes—down 400 
from Fiscal 1959—including 16 carrier 
air groups, 22 carrier anti-submarine 
warfare squadrons, 42 patrol and early 
warning squadrons and three Marine 
air wings. Along with the A2F, A3J 
and F4H-1, Navy’s Fiscal 1960 aircraft 
budget includes funds for: 
© Douglas A4D-2N all-weather version 
of the A4D powered by a 7,200-lb 
thrust Curtiss-Wright J65 engine 
eChance Vought F8U-2N, an_ im- 
proved version of the F8U incorporating 
a “limited” all-weather capability and 
a top speed approaching Mach 2 
Pratt & Whitney J57-P-20 turbojet 
engine plus afterburner will give the 
FSU-2N a thrust of well above 17,000 
lb. 
© Douglas A3D-2N, an advanced ver- 
sion of the A3D attack bomber, which 
incorporates a cambered leading edg« 
for improved high speed buffet condi- 
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(End of Fiscal Year) 
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1958 
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tions and increased combat ceiling and 
combat radius. Powerplants for the 
twin-engine bomber are  10,000-lb. 
thrust Pratt & Whitney J57-P-10 turbo- 
jets. 
¢ Grumman $2F-3, an improved version 
of the S2F carrier-based submarine 
hunter-killer with advanced detection 
gear, is scheduled to reach the fleet 
sometime this year. The Tracker series 
is powered by twin Curtiss-Wright 
R1820 piston engines 
e Grumman W2F-1, a replacement for 
the WF-2 Tracer as an early warning 
aircraft. Powered by two Allison turbo- 
prop engines, the W2F-1 will operate 
off carriers, have considerably greater 
range than the Tracer. 
e Lockheed P2V-7. Navy is continuing 
purchase of this aircraft—the -1 version 
appeared shortly after World War II— 
as an interim measure until a more 
advanced land-based ASW search-and- 
kill aircraft can be brought to opera- 
tional status. 
© Lockheed P3V, an Electra turboprop 
transport converted for use as a possible 
replacement for the P2V. Navy this 
year is buying small quantities of the 
converted aircraft for evaluation 
@ Lockheed GV-1l, tanker version of 
the Air Force C-130 Hercules, is being 
procured in small quantities for the 
Marine Corps 

Only trainer Navy plans to purchase 
during the coming year is the North 
American T2J-1 powered by a 3,400-lb. 
thrust Westinghouse J34-WE-46 turbo- 
jet engine. The Temco TT-1 jet train- 
ers purchased by Navy are still in the 
process of evaluation, but Bureau of 
Aeronautics officials say the present ver- 
sion, powered by a 920-Ib. thrust Con- 
tinental J69, is underpowered and that 
its future appears dim unless its power 
rating can be improved 


Missile Procurement 


In the airborne missile field, major 
share of Navy's development funds are 
scheduled to go to the Eagle and to 
the Temco Corvus 75-mi. range air-to- 
surface missile scheduled for use aboard 
turbine powered attack aircraft. Air-to- 
air interceptor missiles planned for the 
interim before the Eagle reaches opera- 
tional status include an advanced ver- 
sion of the Sidewinder, designated 
‘Sarah, and the Sparrow III 

The Sparrow III, under development 
by Raytheon Manufacturing Co., uses 
a semiactive radar guidance system di 
rected by radar impulses transmitted 
from the launching aircraft and reflected 
from the target. This system will allow 
the Sparrow III to attack targets from 
any direction and from any side angle 
plus targets several thousand feet above 
or below the attacking aircraft. 

In the short-range air-to-ground field, 
Navy's Martin Bullpup missile guided 


RAYTHEON Sparrow III 
McDonnell F3H Demon. 


is 


fired 


from 
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by voice command is scheduled to be- 
come operational with fleet units and 
the Marines later this year. Propellant 
for the Mach 2 missile is manufactured 
by Allegany Ballistics Laboratory. 

Surface-to-air missiles scheduled for 
procurement during the coming year 
for shipboard use include the improved 
version of the Convair Terrier, the 
smaller Convair Tartar and the Bendix 
Talos. Marine Corps also plans to 
procure the Anny-Raytheon Hawk low- 
altitude anti-aircraft missile. 

The two areas in which Navy is re- 
ceiving additional funds—although, it 
feels, not enough to meet its needs— 


NORTH AMERICAN A3J 


NORTH AMERICAN T2J 
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are the Polaris fleet ballistic missile 
project and the recently-vitalized anti- 
submarine warfare program. 

First operational Polaris, designated 
the AP-1 and with a range of slightly 
more than 1,200 mi., is scheduled to 
be fired from the Air Force Missile 
Test Center, Cape Cana eral, Fla., in 
the spring of 1960 and go aboard the 
first Polaris submarine, the George 


Washington, in the fall of the same 
year. An initial operational capability 
may be attained by late 1960 or early 
1961. 

Follow-on developments now in the 
planning stage include boosting the 


specific impulse of the Polaris solid- 
propellant powerplants to increase the 
missile’s range to 3,700 mi. and plac- 
ing the weapon aboard surface ships, 
probably converted cruisers. Designa- 
tion of the 3,700-mi. Polaris will be 
AP-2. 

Congress already has approved ap- 
propriations for nine Polaris nuclear 
powered submarines, each of which 
will be capable of carrying 16 missiles. 
Thus far, the Administration has re- 
leased funds for the construction of 
five. 

Navy's anti-submarine warfare pro- 
grams, its deficiencies hidden from pub- 
lic view for years, is now being ex- 
panded in the face of a threat from 
Soviet missile submarines. Adm. Ar- 
leigh Burke, Chief of Naval Operations, 
said in the spring of 1958 that the 
Soviet navy at that time was believed 
to have three-to-four submarines 
equipped with air breathing missiles 
similar to the 500-mi. range Rainies a 
More recently, he said: “I think they 
could have ballistic submarines now. 
I do not think they have very many.” 

Most top Navy officials in the anti- 
submarine warfare program believe that 
the Soviets’ submarine-launched missile 
capability at the moment rests entirely 
upon air-breathing weapons and that 
these systems are not yet operational. 
They sav, however, that both the air- 
breathing and ballistic missile potential 
of the Russians in this field has reached 
the point where they can be rapidly 
expanded. 


Intelligence Estimates 


U.S. intelligence estimates of the 
Soviet submarine fleet report that it 
apparently has declined from 464 ves- 
sels last June to 450 today. As vet, 
there is no positive information that 
the Russians actually have nuclear- 
powered submarines in hand, but Rear 
Adm. John §S. Thach, commander of 
Task Force ALFA which has been 
given the task of improving the present 
ASW technology, believes the force is 
going through a transition period, with 
the Soviets retraining crews and build 
ing new submarines to attain an all- 
nuclear, missile-equipped fleet 

Adm. Thach estimates that a dozen 
Soviet Polaris-tvype submarines could 
destrov 70% of the U.S. economy in 
a single blow. The capability of pres 
enf U.S. equipment to detect and 
classify a deep-running, fast nuclear 
submarine is dangerously small 

In an attempt to improve its capa 
bilitv, Navy is seeking across-the-board 
help from U.S. industry and pushing 
its own bureaus to try and _ provide 
better technology and techniques 

“Thev’ve told us,” a Bureau of Aero- 
nautics official says, “that anti-sub- 
marine warfare is our main concern, 
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and so we're trying to get an ASW 
capability out of everything we have.” 

Along with its evaluation contract 
for the land-based Lockheed P3V, Navy 
also is planning within the near future 
a design competition for an ASW 
search-and-kill seaplane as a_replace- 
ment for the venerable Martin P5M 
Design criteria Navy plans to impose 
may be difficult to meet—smaller in size 


than the P5M but capable of greater 
endurance, range and payload 

In an effort to maintain its force of 
largely World War II destroyers as an 


effective weapon against the faster 
nuclear submarine, Navy also is looking 
toward the use of drone helicopters to 
compensate for the surface vessel's de- 
ficient speed. 
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drone 


DSN-] 


Evaluation contracts have 
awarded to Gyrodyne for two 
helicopters—the single-engine 


and the twin-engine DSN-2—for possible 


use sboard destroyers. Under present 
plans, Navy would rely upon the rela 
tively sophisticated detection gear of 
the destroyer to detect and classify the 
submarine and then launch the heli 
copter carrying a small torpedo to make 


the final kill. 


Gyrodyne Evaluation 


Installation of a heliport and hangar 
iboard a prototype destroyer, the Hezel 
wood, is scheduled to begin within the 
next few wecks to aid in the evaluation 
program of the Gyrodyne and other 
drones 


DOUGLAS A4D BUDDY REFUELING 


Seriousness of Navy's concern ove! 
the threat of Soviet submarines, both as 
a tactical weapon in its ability to hara 
shipping and as a strategic weapon to 
launch missile attacks against the U.S 
was outlined last week by Adm. Jerauld 
Wright, commander of the U.S. At 
lantic Fleet and supreme allied 
mander in the Atlantic 

Adm. Wright estimated that between 
80 and 90% of the Atlantic Fleet has 
the primary mission of destroying th« 
Soviet submarine 

This includes a!most all of the 
ittack aircraft which 
the assignment of striking at the Sovict 
mainland in the event of war. Then 
first objective—to hit the Russian sul 
ports 


com 


in case of war 
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VERTOL MODEL 107, prototype of the Army YHC-1, can carry the Honest John surface-to-surface missile. Army’s YHC-1s will have 


provision for 22 troop seats plus troop commander or 15 litters plus two medical attendants. They will carry up to two and a half tons 


of cargo. 


Army Waits for Tactical VT'OL Aircraft 


By J. S. Butz, Jr. 
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Washington—Hopes of equipping 
Army units with high speed STOL 
and VTOL aircraft needed to provide 
adequate reconnaissance and trans- 
port capabilities in an atomic war are 
still several years away even if the 
necessary financing is made available. 


Five of the Army’s stable of six 
VTOL aircraft are undergoing flight 
testing by their manufacturers and soon 
will be tested as a group by the National 
Aeronautics and Space Administration 
STOL aircraft are much closer to quan 
tity production 

The first Grumman AO-1] Mohawk, 

high speed STOL reconnaissance ait 
craft, is scheduled to fly sometime this 
spring. Six de Havilland Caribous ar 
being built for evaluation by the Cana 
dian and U.S. Army. First Bell HU-] 
Iroquois turbine powered helicopter 
using a Lycoming 153 engine is in us¢ 
and the Army is impressed with the 
economy and ease of operation that this 
type of powerplant appears to be capa 
ble of providing. 

Further in the future the Army will 
be evaluating three different models of 
flying jeeps all using the ducted fan 
principle. Chrysler, Piasecki and Acro 
physics are ceveloping these aircraft 
Another more revolutionary design de 

ne ey De velopment is being financed by the 
—_—— ated __—l on : ae and Ait Fores jointly and is in 
REPUBLIC SD-3 combat surveillance drone is designed to be JATO-launched from Army progress at Avro Aircraft. This is the 


trailer. flying saucer which uses an annular jet 
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to provide it with vertical rising ability. 
This annular jet theoretically and in 
small scale investigations has been 
shown to have the potential of increas- 
ing the available lift of an aircraft a hun- 
dred times or more when it is operating 
within ground effect. The lift increase 
realized by a conventional aircraft or 
helicopter is only about 15 to 25% 
when it enters ground effect. This type 
of aircraft also on a great speed poten- 
tial in level flight. 


Increased Performance 


In general the Army is very pleased 
with the progress that is being made 
with its new aircraft that are flying 
or soon will be. They all have a substan- 
tially better performance than the 
equipment now operating. The de 
Havilland Caribou STOL transport, for 
instance, will carry as much as a DC-3 
or about eight tons, which is several 
times the payload of the Otters and 
Beavers now being used by the Army, 
yet it has approximately the same take- 
off capabilities under full load. The 
Caribou will get off most fields and over 
a 50 ft. obstacle, depending on the type 
of surface, within 1,000 ft. Two Pratt 
& Whitney 1,450 hp. R2000 engines 
power the Caribou. 

The Grumman Mohawk has about 
the same power loading as an FS8F 
fighter and will provide the Army with 
a several fold increase in the perfor- 
mance of observation aircraft. A pro- 
gram has already been completed to out- 
line as much as possible the necessary 
equipment, procedures, flight _pat- 
terns, etc., needed to gather reconnais- 
sance information from a low flying air- 
craft at about 300 mph. or better. This 
program made use of several Cessna 
T-37 trainers on loan from the Air Force 
to see just how much a human observer 
could see when passing rapidly over 
all types of terrain. Some automatic 
equipment was also tested. Much more 
work will have to be done when the 
Mohawk is first put through a tactical 
evaluation but enough has been done 
to find that the aircraft will be very 
valuable even with its electronic equip- 
ment moperative. 


Engineering Evaluation 


The Army’s plan to turn its six 
VTOL testbeds over to NASA for an 
engineering evaluation is thought by 
some to be an inadequate approach to 
the whole problem of bringing effective 
tactical aircraft into being as soon as 
possible. While a great deal of engi- 
neering information will eventually land 
in the hands of the manufacturers and 
the Army after the NASA tests, no in- 
formation will have been provided about 
the characteristics of the aircraft under 
combat conditions. There are many un- 
knowns concerning field operations that 
may combine to make VTOL aircraft 
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in their present form unusable by tac- 
tical units. ; 

One of the principal questions is the 
dust situation. Helicopters raise a con- 
siderable amount of dust under certain 
ground and weather conditions. This 
not only presents a technical problem 
to keep the —— and the equip 
ment in the helicopter functioning 
properly and from wearing out prema- 
turely, but there is the all important 
factor of aiding enemy location of the 
grounded vehicle through the dust 
cloud. The ducted fans being used on 
many of the VTOL test beds and on 
the flying jeeps have a much higher 
velocity in the slipstreams below their 
blades than helicopters do and conse- 
quently increase the dust problem. 

Other problems concerning the basic 
configuration of these aircraft probably 
will never be known until they are 
tested under conditions approaching 
service use. 


Basic Weakness 
One basic weakness of the Army’s 
VTOL research is that money has been 
available to buy only one experimental 
vehicle of each design in most cases. 
The six designs: 
e Ryan VZ-3 and Fairchild VZ-5 
which use the deflected slipstream 
principle. 
© Bell XV-3, tilt-rotor. 
e Vertol VZ-2, tilt wing. 
© Bell X-14, deflected thrust, which is 
an Army project. 
® Doak VZ-4 rotatable ducted fan. 
The Ryan VZ-3 crashed recently 
when making a conventional landing in 
the airplane configuration and the pro- 
gram will be held up for some time 
The crash apparently was caused by a 
minor structural failure which prevented 
the pilot from making his flare. Com 
plete loss of any of these VTOL air 
craft during the tests could make a posi- 
tive answer as to the best configuration 
unattainable for many years 


Research Questions 


Another question of Army research 
policy which is not connected with 
finance is the direction and limitation 
which will be attached to research con 
tracts with universities and industry 
This is the same question which has 
plagued all of the services since they 
began buying research 

The Navy was perhaps the first serv 
ice to approach research contracting in 
the manner most acceptable to the 
agencies performing the research. This 
is to set down only the most general 
requirements and specifications to de- 
scribe the job that needs to be done, 
then leave the researcher free to ap 
proach it from any conceivable angle 
The restrictions grow normally as the 
work moves from the basic research field 





@ ARMY 


into the applied research area when op- 
erational requirements and _ logistical 
questions come into play. 

The normal tendency has been for 
the research and development people 
to want a free hand to solve a problem 
in the best possible way and for the 
military commands to impose certain re- 
strictions to keep from disrupting cur- 
rent training procedures and tactics and 
plans as little as possible. The Army is 
now undergoing a considerable strain 
trying to establish a definite policy 
which will satisfy its own demands as 
well as university and industrial con- 
tractors. 


Engine Projects 

Three turbine engine development 
programs are being funded by the Army 
and these programs are the heart of any 
STOL or VTOL plans at the moment. 
Only a major improvement in engines 
will allow a major improvement in these 
vehicles unless major changes in aero- 
dynamic design approach such as the 
Avro saucer are followed. The engines 
are the Lycoming T53 of about 900 
shp., the Allison T63 of about 250 shp. 
and weighing less than 100 Ib. and the 
Lycoming T55 of 1,850 shp. 

Helicopter and aircraft testing at ac- 
celerated rates is being Sag by 
the Army as soon as possible. This has 
greatly helped the logistical problem of 
buying and supplying parts at the lowest 
possible cost. In the past it has not 
been possible to get much flying time 
on Army equipment in normal service 
use for two or three years. It was thus 
necessary to purchase parts based on en- 
gineering estimates of what part life 
would be. This proved to be several 
hundred per cent incorrect as many 
times as not. Present test programs, 
which put as much time on the new 
equipment in six months as was possi- 
ble before in three vears, plus greater 
engineering experience, have combined 
to reduce this problem and lower the 
expense of operating large numbers of 
aircraft. 

Army last week announced it is ne- 
gotiating with Vertol for design and 
development of the YHC-1-B two- to 
three-ton helicopter. Choice has been 
under discussion for a year or morte. 
The primary trouble has been financial, 
as has been the case in development 
of a flying crane for rapid movement 
of heavy equipment. 

Apparently Army research on aerial 
vehicles had tended more toward _« 
VTOL principle than the STOL. No 
strictly STOL research craft have been 
built and no large program to provide 
instrumentation to facilitate very slow 
flight has been pursued. Needed equip- 
ment would include new airspeed indi 
cators functioning at speeds of 30 mph. 
and below, stall warning devices and at- 
titude indicators. 
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Will Available 
COMPONENTS 
Keep Pace With 


‘SPACE AGE PROGRESS? 


Systems designers have done a phenomenal job of 
advancing the state of the art in missile and space 
effort. Through necessity, the lack of suitable 
components has been compensated for by the use 
of redundency and other compromises. Eventually, 
however, the rapid advance in systems develop- 
ment may stall as its capabilities outstrip the 
potential of the individual components. 

Let us not permit this situation to develop. 
Many components manufacturers have, because 
of lack of adequate research and development 
funds, stretched their resources to a dangerous 
limit to meet these needs. We do not believe that 
this is enough. Means must be found whereby 
some of the Research & Development funds, being 
spent by the Military and Prime Contractors, is 
funneled down to component manufactures (spec- 
ialists in their fields) in order to assure that com- 
ponents keep pace with systems development. 
If this is done, there will be no practical limit to 
the advances which will result. 


/, ] 
Mh 
George J. Pandapas 
President 


ELECTRO TEC CORP. 


P.O. Box 37L, SOUTH HACKENSACK, N. J. 
Products of Precision Crafismanship 
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J. B. WASSALL, DIRECTOR OF ENGINEERING, WITH LOCKHEED SINCE 1937 


A message of importance to career-minded engineers: 


“Lockheed aircraft continue to blaze new trails for manned flight. 

The new Electra is America’s first prop-jet airliner. A Navy version of the 
Electra will be the country's first turbine-powered submarine hunter, 

“Already, our design groups plan the supersonic jet transports of 1965. 
Meanwhile, new speed and altitude records set by a Lockhee 

Starfighter move manned flight to the fringes of outer space. 

“Within and beyond lie many problems for our engineers: problems in aero and 
thermodynamic characteristics at supersonic speeds, in radar, in optics, in infrared, 
in data processing for airborne detection systems and in all phases of design. 
Additional long-range problems exist in military systems analysis, 

nuclear and space craft systems, commercial air transport studies, 

and industrial operations research. 

“There are openings now for thoroughly qualified electronics and aero- 
thermodynamics and design engineers and operations research specialists. 


“If you are interested in a Lockheed career in California, write us today. 
Address E. W. Des Lauriers, Manager Placement Staff, Dept. 104, 


| ockhe ed 1708 Empire Avenue, Burbank.” 
ENGINEERS: Write Mr. Des Lauriers for your copy of a paper on 


“Airborne Early Warning in the Missile Age’’ presented by Robert A. Bailey, 
Chief Engineer, California Division, Lockheed Aircraft Corporation, 
at the 6th USAF World Wide Weapons Meet. 


THE CALIFORNIA DIVISION OF LOCKHEED AIRCRAFT CORPORATION « BURBANK, CALIFORNIA 





LINE of McDonnell RF-101Cs of the 38th Tactical Reconnaissance Squadron at Phalsbourg Air Base, France. The 38th was the first 
USAF unit to receive the Voodoos, which came into Europe late in 1958. 


German’ Disengagement Is Crisis to NATO 


Paris—NATO’s “forward line” in western Europe will be under heavy fire 
during the scheduled East-West negotiations over the political future of 


Germany—if they take place. 


Many observers here, both political and military, feel the Soviet Union 
may dramatically bargain away its political position in East Germany if, 
in return, it can neutralize NATO's growing nuclear build-up in West Ger- 
many. Yet with few exceptions NATO strategists say any agreement forbid- 
ding nuclear capability in West Germany would cripple NATO’s whole 


military posture in western Europe. 


“The next step,” remarks one top 
U.S. military officer, “would be for us 
to pick up our marbles and go home.” 

Current planning at Supreme Head- 
quarters, Allied Powers, Europe (Shape 
assumes considerable build-up of atomic 
delivery capability among NATO “shield 
forces” in West Germany. By 1963, 
for example, NATO ground forces in 
Europe will include 100 rocket and mis- 
sile battalions instead of the present 30 

Bulk of these 30 battalions are mainl\ 
U.S., plus some British units. 
capability weapons currently in the 
field are mostly Corporal and Honest 
John rockets and several squadrons of 
USAF Martin Matadors. But by 1963, 
Shape planners expect considerable 
numbers of Sergeants, Martin Maces 
ind perhaps Martin Pershing tactical 
missiles also to be in the field. 


German Problem 


Almost all of these dual-capability 
rockets and missiles are to be deployed 
in West Germany. Thus any negotiated 
“disengagement” agreement on_ the 
German question which would forbid 
or even limit—this buildup, necessarily 
would require a complete overhaul of 
Shape’s mission. 

In fact, many Shape officers say in 


AVIATION WEEK, March 9, 1959 


Dual- 


private that any disengagement agrec 
ment implies the end of Shape’s mission 
in west Europe. It has taken Shape 10 
vears, thev argue, to achieve its fairly 
efficient though still unsatisfactory sup 
ply and communications systems, and 
“you just don’t disengage and start all 
over again.” 

Others claim the Western Alliance, 
under a disengagement formula, would 
lose Shape’s growing contribution to 
its over-all nuclear deterrent at a time 
when Russian missile superiority appears 
most evident. 

Shape’s current drive to build its 
nuclear capability stems directly from de 
cions taken by the 15-member NATO 
Council in December, 1957. Initial 
implementation got under way during 
1958. The two most important deci 
sions were agreement in principle to set 
intermediate range ballistic 
missile bases within the NATO 
and, secondly, the establishment of a 
NATO atomic stockpile for allied use 

NATO atomic stockpile: this project 
means establishment of ‘warhead supply 
depots” near the NATO delivery vehi 
cle, be it aircraft or missile. Control over 
the nuclear warhead remains in the 
hands of Shape Supreme Commander 
Gen. Lauris Norstad, no matter what 


up some 
artca 


the nationality of the delivery vehicl 
Before the establishment of NATO's 
atomic stockpile, atomic warheads wer 
ivailable only to U.S But under 
the new svstem, for example, Danish 
l-100s as well as USAF F-100 units will 
have access to nuclear weapons if Shape 


forces 


has the requirement 


1958 Progress 

While no 
NATO's atomic stockpile is 
Shape officers appear to be satisfied with 
progress made in 1958 

NATO IRBM bases: progress on this 
project during 1958 has been confused 
by internal political situations in the 
NATO involved. France, for 
example, Gen. Charles ce 
Gaulle came into power, refused to ac 
cept IRBM bases unless Paris controlled 
their use. That the British were willing 
to accept four Thor IRBM squadron 
under joint-control with the U.S.—un 
der an agreement which preceded the 
NATO Impress 
the French 
afford to 
rangements with the U. § 


precise information on 


available 


nations 


even before 


1957 decision—doesn't 
Chey argue that Britain can 
joint-control ar 
it al 


:pabil 


enter into 
Since 
ready has independent atomic 
itv. But since France hasn't vet achieved 
this, Paris feels it must have complet 
control or keep clear of the whole proj 
ect. Shape would like to see at least tw: 
Thor or Jupiter squadrons in France 
but the prospect looks dim 

Elsewhere, the going has been som« 
what smoother. Bilateral IRBM agree 
ments between the U. S. and Italy, 
Greece and Turkey are well along, al 
though any thaw in the cold war might 
change the whole outlook. Shape Com 
mander Gen. Norstad wants two Jupiter 
squadrons in northern Italy and onc 
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CONVAIR TF-102A touches down at Bitburg, Germany. 


cach in Greece and Turkey. Britain’s 
four Thor squadrons are, of course, 
NATO-committed. 

Shape officers, from Gen. Norstad on 
down, feel that their current nuclear 
build-up in no way alters Shape’s basic 
mission in Europe, but rather helps to 
meet it. This mission is to oppose physi 
cally Soviet probing strength on the 
front line with adequate forces so that 
any Soviet move against this line will 
immediately involve military action 
Size of the action would depend on the 





ae 
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MOCKUP of Northrop N-156, lightweight, twin-jet fighter developed for NATO defense 


strength of Soviet probing forces. But 
in any case, according to Shape reason- 
ing, by meeting force with force a 
“pause” in Soviet thinking would take 
place, during which time top Soviet 
leaders would have to make a conscious 
decision to bring up greater penetration 
force. Thus the Soviets would have to 
take into consideration all the forces 
and factors which make up the West's 
deterrent, including heavy strategic 
torces 

Failure to maintain adequate forces 


forces. The fighter is a version of the T-38 supersonic trainer. 
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TF-102As will replace F-86Ds of USAF’s 525th squadron. 
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in the front line, Shape officers say, 
might invite a series of Sovict probes 
into NATO territory under a variety of 
pretexts. Once inside NATO’s front line 
these Soviet forces might halt their ad- 
vance before any military action had be- 
gun. This would then present NATO’s 
15 nations with the difficult political 
decision of launching military action to 
drive them back. “Failure to have such 
a force deployed in the forward line,” 
Gen. Norstad insists, “would invite a 
series of incidents and would leave us 
with no warning and no response which 
was adequate to the event.” 

Many military observers, while agree 
ing with Shape’s interpretation of its 
European mission, feel that apart from 
U. S. units, plus certain highly-trained 
British outfits, Shape’s “shield force,” 
both land and air, is much weaker than 
it appears on paper. Many of the 19 to 
23 claimed NATO divisions in Europe 
are not even on World War II standing 
as far as modern fighting capability is 
concerned. Many of the 5,000-6,000 
NATO aircraft are either obsolescent or 
grounded for lack of trained ground and 
air crews. Large part of the trouble, 
these critics maintain, stems from the 
necessity of Shape to assume that 
NATO’s 15 nation members can all 
achieve modern military establishments 
at roughly the same speed. Result is 
that Shape’s effectiveness continues to 
rest largely on non-European forces. 

While Shape officials publicly shy 
from this problem, their anxiety about 
its solution probably explains their cur- 
rent efforts to phase in as many ad- 
vanced-type U. S. rockets and tactical 
missiles as U.S. and certain allied units 
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Redesign with TFE resins puts faster punch in hydraulic system 


Piston sealing rings of TFE resins, which need no 
high-pressure build-up for sealing, reduce oil leak- 
age without increasing friction or piston wear. 

The coefficient of friction of TEFLON TFE-fluoro- 
carbon resins is so low that they require no lubri- 
cation. They can be used at cylinder temperatures 


‘A change to piston, back-up and wiper rings of 
TEFLON TFE-fluorocarbon resins made a big differ- 
ence in the speed of response to controls in the 
Lockheed 1049 Super Constellation. So greatly did 
these rings reduce friction, wear and oil leakage 
that, based on this experience, similar seals of DuPont 
TFE resins were designed into Lockheed’s new 
Prop-jet Electra. 

Back-up rings of TEFLON TFE-fluorocarbon res- 
ins are far superior to conventional leather rings in 
deformation characteristics, wearability, tempera- 
ture resistance and frictional properties. Piston-rod 
wiper rings give added protection against system 
contamination by dust, water, paint and cleaners, 


GP TEFLON 


up to 500°F. and are unaffected by even the most 
corrosive synthetic hydraulic fluids. Your local sup- 
plier listed in the Yellow Pages under “Plastics— 
Du Pont” can give you additional data, Or write 
to: E. I. du Pont de Nemours & Co. (Inc.), Poly- 
chemicals Dept., Room T-739, Du Pont Building, 
Wilmington 98, Delaware. 


In Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal. 


Teron is Du Pont’s registered trademark for 
its fluorocarbon resins, including the 
TFE Uetrafluoroethylene) resins discussed herein. 


TFE-FLUCROCARBON RESINS 


BETTER THINGS FOR BETTER UVING . 


. THROUGH CHEMISTRY 
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INTEC 
LIGHTED 
~INDICATORS 








These instruments are integrally lighted in accordance with 
MIL-L-25467A. Also available in a variety of pressure ranges 
and position indications. Special functions on request. 
Instruments meet all applicable MILITARY SPECIFICATIONS. 


OTHER BENDIX-MONTROSE COMPONENTS: 
Pressure Transmitters Dynamotors 
Position Transmitters Ordnance-type Synchros 

Warning Switches D. C. Motors 


West Coast Sales and Service Office, 117 East Providencic Avenue, Burbank, Colifornia 
Canadian Affiliate—Aviation Blectric Limited, 200 Laurentien Bivd., Montreal, Quebec 
Export Sales and Service—Sendix international Division, 205 East 42nd Street, New York 17, New York 


Montrose Division By, 47% 


South Montrose, Pa. 
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® NATO 


can handle. The idea is not only to 
offset numerical strength of opposing 
Soviet forces, but to offset the lack of 
trained NATO units which make up 
the shield force. 

With its missile build-up now under 
way, Shape planning calls for the reduc- 
tion of about 30 to 40 air squadrons by 
1963. On a qualitative basis Shape’s 
smaller air force in 1963 should be a 
more effective fighting force than it is 
today. Emphasis is now being placed 
on all-weather equipment and aircraft 
designed—as in the case of the Fiat G.91 
lightweight strike fighter—specifically 
for Eurofean conditions. 

During late 1958 and early 1959, 
USAFE began phasing in McDonnell 
RF-101Cs and Convair F-102A all 
weather interceptors. RAF 2nd Tacti- 
cal Air Force in Germany during 1958 
brought in additional squadrons of 
Gloster Javelin all-weather fighters 
Main Canadian contribution to Allied 
Air Forces, Central Europe, remains as 
several squadrons of Avro CF-100s 
French NATO air effort in Europe still 
is hampered by French air missions in 
Algeria. 

German Luftwaffe, which currently 
consists—on paper—of two F-84F 
fighter-bomber wings and one Noratlas 
transport wing, will be in a training 
phase for the next several years. By 
1963, however, German F-104 units 
should be operational 


Air Defense Integration 

Integration of NATO air defense still 
remains a big problem for Shape air 
commanders, though more progress has 
been made in this area than 1s gener- 
ally known. Actually, when Shape was 
first set up its Supreme Commander, 
Gen. Dwight D. Eisenhower, was spe 
cifically relieved of responsibility for ai 
defense except in forward areas. But in 
1955 Shape was directed to coordinate 
air defense throughout Europe 

Today all the countries involved in 
the scheme—except France—have agreed 
to integrate their air defenses under 
NATO. French reason for hanging back 
is more political than military, as is the 
case with its attitude toward IRBM 
bases 

On a practical level, air defense inte 
gration has made some progress. During 
1958 Shape air commanders claim con 
siderable work went toward the estab 
lishment of common rules of engage 
ment and the creation of a standard 
data evaluation system. NATO’s vast 
early warning svstem is now slated for 
completion by 1961. Also, within 18 
months Shape’s ‘forward scattet om 
munications system should be com 
pletely installed. First section, in Not 
way, went into operation last August 
System when completed will give neat 
jam-proof communications to NATO 


commands from Norway to Turke\ 
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Defense contract work takes sound engineering and plenty of inge 
nuity. We've tumed the trick for DOD as well as for primes, in metal- F “-s 
lurgical research, development engineering, production engineering, cL 
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fabrication and assembly. We can handle major projects in whole or in : a 
part, at any stage from original theoretical conception to the completion | ae 
of operational assemblies. If our unusuel abilities and capacity can help aw 
you, contact any American Car and Foundry sales office or: Director of usAe¢ das-saiinniined 
ICBM is ground-transported 


Defense Products, American Car and Foundry, Division of QC € Indus- 
tries, Incorporated, 750 Third Avenue, New York 17, N. Y. Sales Offices: and lounched by this rug 
New York—Chicago—Cleveland—Washington, D. C.—Philadelphia—San Svced bf AGF far Weorthoap 


Francisco—St. Louis. ae Aircraft, Incorporated, the 


prime contractor 
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AMERICAN CAR AND FOUNDR 


DiviStion oO ACF INDUSTRIES, NCORPORATED 


Products for Defense 


For example: Rocket Engine Cases Missile Ground Support and instaliation Equipment 
Artillery Shelis « Radar Structural Members+ Armor Pilate +- Armored Vehicles 
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THE F-105-D FLIGHT SIMULATOR— BEING 
HUMAN ENGINEERED, DESIGNED AND 
BUILT BY ERCO PROVIDES COMPLETE, RELIABLE, 
EFFECTIVE TRAINING 
FOR THE ENTIRE MISSION PROFILE OF 
THE LATEST AIR FORCE 
ADVERSE WEATHER AIRCRAFT, 


| 
| 
| 
| 
| 
| 
| 
| 
| 


NG TO FILL THE SUIT +«.TO MAN THE 


AMERICAN CAR AND FOUNDRY AVION - 
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mission training 


FEATURES: 


Automatic Self-Checking System (aural-optical) 
provides component failure indication by general 
area and exact location. The simulator is operative 


in a matter of minutes. 
Reliability—in excess of 95% utilization. 


Human engineering—efficient utilization to 
achieve maximum learning transfer from 
instructor to trainee. 
Man-Machine Task Analysis—employed as a 
basis for all design decisions. 
Erco's manpower—facilities—capabilities and mission 
training experience help the Air Force "'to fill the 
svit..to man the plane.” 
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NUCLEAR PRODUCTS —ERCO, DIVISION OF 


OCF invustries INC., RIVERDALE, MARYLAND 
SHIPPERS CAR LINE * W-K-M 
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‘ ts—r The success of this prograry 
dvanced they demand tho specialized capabilites of combining the talents of several 


inary organizations. 
The Air Force was first to utilize the great creative 
power available in the combined abilities of private This kind of teamwork transforms healthy competi- 


the requirements of today’s complex weapons systems. 


industry—the TEAM concept. This Air Force partnership tion into powerful cooperation... providing better 
with industry has resulted in today's highly successful answers faster and at less cost to the nation in terms 
Project Level Systems Management. of time, money, and manpower. 


~ Hoffman Electronics 


Ceetrer: O R Ae 
HOFFMAN LABORATORIES DIVISION / 3740 South Grand A 


Missile Support Equipment - Radar - 
Semiconductor Applicatior 


Significant developments at Hoffman have created positions for scientists and engineers of high calibre. Please address inquiries to Vice President, Engineering. 
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NORTH AMERICAN X-15 research aircraft for manned probe into space. 


Space Technology 
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... speaking of ezsee== 


Missile Ground Support (MOBILITY } 


WE HANDLE THE COMPLETE 
MISSILE LAUNCHER PROJECT 
..-from design through production 


In January 1957, Douglas Aircraft Company, Inc., con- 
tacted FMC regarding the design of ground support equip- 
ment for the IRBM-THOR they were developing for the 
Air Force. That same month, FMC engineers went to 
work in the Douglas plant—and the THOR transporter- 
erector, launching base, and power-pack trailer prelimi- 
nary designs were developed. 

At its own facilities in San Jose, FMC began subsequent 
engineering steps without delay, then produced and deliv- 
ered the first operating unit in just 8 months— two months 
ahead of schedule. 

Because FMC handled the entire project from design 
through production, with maximum coordination in every 
step of the program, this valuable saving in time was real- 
ized, and today, THOR equipment is being built at FMC 
under a production contract. 

Why not take advantage of FMC’s reputation for com- 
ing through on schedule in the design and production of 
defense materiel? Consult with FMC at the initial stage 
of your missile ground support equipment project plan- 
ning. Contact us today for more information. 


Se 


Creative Engineers: Find stimulating 
challenge at F MC’s Ordnance Division. 


“¥ 4D 4S 4 


THOR transporter-erector, 
launching base, and 
power trailer were deliv- 
ered by FMC in just 8 
months — 2 months ahead 
of schedule. 
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Putting ldeas to Work 


We FOOD MACHINERY AND CHEMICAL CORPORATION 
Ordnance Division 
POOS MACINEERT Missile Equipment Section 3-E 


AND CHEMICAL 


oe Oe got 1105 COLEMAN AVENUE, SAN JOSE, CALIF. 
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@ SPACE TECHNOLOGY 


U.S. Hammers Out Integrated Space Plan 


By Evert Clark 
Washington—Space exploration within the next year will involve the 
launching of 30 or more U.S. satellites and space probes to as far away as 
Venus, and the expenditure of almost a billion dollars. 
Hardware that will make possible such ambitious missions as landing men 
on the moon and Mars and returning them to earth already is under develop- 


ment. 


The reversal of attitude reflected in this great effort was forced by Soviet 


Russia’s technological progress. 


It is being aided considerably by the emer- 


gence of missile boosters from the cocoons of research and development. 


Although the prospect of surpassing 
the Russian competitor in the conquest 
of space still lies well in the future, 
the U. S. at last is on its way toward 
formation and execution of an inte- 
grated national space program. 


Giant Barriers 


The problems remaining are great— 
organization and administration, proper 
public support and funding, division of 
responsibility, and such formidable 
technical problems as reliability, devel 
opment of long-life electronic compon- 
ents and life-support systems, and the 
vast amount of research involved in 
understanding navigational and com- 
munication techniques, orbital me- 
chanics, and survival in a_ physical 
environment that already has proved to 
be unexpectedly hostile to man. 

Government has responded to this 
challenge with the creation of two 
agencies—which some critics say are one 
too many—and financial support that is 
quite generous by pre-Sputnik standards 
but less generous than many of those in 
charge of its space programs would like. 

Industry has responded by recognizing 
quickly the importance of this new field 
and the market involved. Companies 
have created new divisions or reorgan- 
ized and reoriented old ones and have 
produced, often on extremely tight time 
schedules, the hardware necessary to 
take the first faltering steps into space. 

A little more than a vear ago the 
largest rocket engines in the U. S. were 
in the 150,000 Ib. thrust category. The 
largest one for which anything like real 
development was under way was a 
300,000 Ib. thrust engine 


Booster Development 


Now there are two development pro- 
grams calling for boosters of 1.5 million 
lb. of thrust and one of these can be 
clustered to produce a booster with a 
thrust as high as 20 million Ib. 

Neither is at hand and ready for use. 
But propulsion is the key to the explora- 
tion of space, and these projects provide 
an excellent example of the shift in 
official thinking on the importance of 
this exploration. 
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Primary agency in the U. S. space 
effort is the National Acronautics and 
Space Administration, created last 
spring around the 43-year-old National 
Advisory Committee for Aeronautics, 
and operational since last Oct. 1. This 
is now an organization of more than 
§,000, with a Fiscal 1960 budget ap- 
proximating half a_ billion dollars 
NASA Chief T. Keith Glennan believes 
his budget may grow to $2 billion in 
another two vears. 

Although this growth from a $100 
million a year research agency into a 
research, contracting and operating 
agency is not without its growing pains, 
NASA so far has had Presidential-level 
support, Congressional cooperation and 
reasonably good relations with other 
governmental agencies, considering that 
its mission requires it to take super- 
vision—and funding—of projects and 
personnel away from them 


ARPA Funding 


Military counterpart of NASA is 
Defense Department's Advanced Re 
search Projects Agency. Created on Feb 
7, 1958, and operational since about 
last April, ARPA has asked $307 mil 
lion for military astronautics in the 
fiscal year beginning next July 

ARPA initiated work on five lunar 
probes and several satellite projects that 
now have been passed to NASA. Other 
work on meteorological satellites and 
the Centaur high-energy upper stage 
rocket will pass to NASA’s control oy 
Julv 1. 

In the astronautics field, this still 
will leave ARPA with supervision over 
the Discoverer series of satellites; a 
number of navigation and communica- 
tion satellites, the first of which are to 
be launched this vear; partnership in the 
NASA Mercury man in space project; 
development of a 1.5 million Ib. thrust 
rocket engine cluster; the Sentry recon 
naissance satellite project; the Midas 
early warning satellite, and other undis- 
closed work 

A new office that is expected to play 
an increasingly important role in space 
efforts is that of Director of Research 
and Engineering in the Defense Depart 


NASA‘S JUNO I! vehicle was used in the 
Pioneer III lunar shot. Developed by the 
Army Ballistic Missile Agency and using a 
Jupiter IRBM as booster and upper stages 
developed by the Jet Propulsion Laboratory, 
Juno II will be used for new space shots in 
1959 and 1960. NASA expects to use at 
least eight of the vehicles 





STAFOAM RIGID 
1. Thermal insulation 
2. Acoustic & vibration dampening 
3. Foam core construction 
4. Helmets and liners 
5. Instrument casing 
STAFOAM FLEXIBLE 
6. Shock padding (High hysterisis) 
7. Seat & backrest cushioning 
8. Compartmented containers 
9, Pressure suit insulation & liners 
POLYPOT 
10. Instrument potting 
11. Crystal clear windows & canopies 
12. Control knobs & accessories 
DAYCOLON 
13. Gears, roller bearings, O rings 
14, Instrument & control knobs 
15, Instrument scope boots 
16. Applicable hardware 
POLYRUBBER 
17. Personnel shock padding 
18. Instrument shock mounts 
19, Window and hatch gasketing 
20. Hose and encasements 


DESTINATION ... 
A new dimension in the application of foamed plastics 


STAFOAM, “foamed in place” in its varied and multipurpose densities, is 
destined to change the manufacturing habits of the nation. More and 
more airframe and component industries are discovering and using the 
miraculous polyurethane sTAFOAM for its inherent adaptations to mod- 
ern production demands. 

Here, at last, is the versatile and economical material that withstands 
all and more of the manufacturers’ requirements. STAFOAM is supplied 
in unlimited variations of densities, weight, texture, color, strength, 
insulation and thermal characteristics. 

The sTAFOAM orbit is infinite! Your investigation may uncover an 
entirely new dimension. Write or call today! 


The new Freedlander Research and Development Center at 
Hawthorne, California devoted entirely to the development 
of STAFOAM applications, invites you to call or write for 
research and/or manufacturing information. 
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SAN FRANCISCO, 42 Gough St. 


ment. Although its authority in rela- 
tion to ARPA’s space work and the 
supporting space work being done by 
the services still is not perfectly clear, 
its influence will be powerful. Headed 
by Dr. Herbert York, former chief 
scientist of ARPA, it reports to Defense 
Secretary Neil McElroy and has review 
power over all service research projects. 

Best evidence that the U. S. is de 
termined to make considerable progress 
in space technology in the future is the 
outline of proposed vehicles described 
to Congress recently by NASA officials 
Some are cooperative NASA-ARPA 
projects. In roughly the order that 
they will become available, they are: 
¢ Project Scout—A family of high per- 
formance, solid fuel rockets that can be 
clustered and grouped to send payloads 
of up to several hundred pounds into 
orbit or to altitudes up to 5,000 mi. 
(AW Feb. 2, p. 26). 
e Thor-Hustler—This is the vehicle now 
being used in the ARPA-USAF Discov 
erer satellite series. Utilizing the Doug 
las Thor and the Bell Aircraft Corp. 
Hustler engines, it may eventually put 
up satellite loads as high as 10,000 Ib. 
(AW Feb. 16, p. 30). 
¢ Atlas-Able—Convair Atlas plus some 
or all of the upper stages now used with 
Thor-Able. These are an Aerojet-Gen- 
eral 7,500-lb. thrust liquid propellant 
engine and an Allegany Ballistic Lab- 
oratory 2,500-Ib. thrust solid engine 
¢ Atlas-Hustler—Atlas plus the Bell 
Hustler, which uses JP-4 and red fum- 
ing nitric acid. This vehicle could put 
at least 3,000 Ib. into a 300 mi. orbit. 
e Vega—Atlas first stage, a liquid oxygen 
and kerosene second stage, and a 6,000- 
Ib. thrust, storable liquid third stage 
now being developed by NASA's Jet 
Propulsion Laboratory. 
¢ Centaur—Modified Atlas first stage, 
liquid oxygen and hydrogen second 
stage, storable liquid third stage 
e 1.5-million Ib. cluster of eight 150,- 
000-Ib. (approx.) Rocketdyne engines 
being developed by Army Ballistic Mis- 
sile Agency as a first stage; modified 
Martin Titan intercontinental missile 
booster as second stage, using liquid 
oxygen and kerosene; a lox-hydrogen 
third stage, and a storable fourth stage. 
e Cluster of 1.5-million Ib. thrust en- 
gines (presumably the single-chamber 
engine now under development for 
NASA by Rocketdyne) for a first stage; 
single 1.5-million Ib. thrust engine for 
second stage; lox-hydrogen third and 
fourth stages; a storable fifth stage. 

All the stages for these vehicles exist 
or are under contract. NASA and ARPA 
now have under development 15,000- 
Ib. and 80,000-Ib. lox-hydrogen engines; 
6,000 and 20,000-Ib. storable liquid 
engines; and the two 1.5-million lb. 
engines, using lox and kerosene. 

The 1.5-million Ib. thrust cluster is 
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U.S.—U.S.S.R: Satellites and Space Probes 





Designation 


Lifetime 
or End 





1957 Alpha 
' 


1957 Beta 





1958 Alpha I 
1958 Beta | Mar 
1958 Gamma | 

' 
| 


1958 Delta May 


| 
| Oct 


| Dec 
| 


Vanguard |! 1959 Alpha 


High altitude 
earth satellite 
Venus probe 


Venus satellite 








Mercury 


Sentry | WS-1171 


Scout 


Oct. 4, ‘57 


Nov, 3, ‘57 


Mar. : 


1958 Epsilon | July 26, ’ 


| Sphere 


Jan. 4,58 
| 





Apr. 13, "58 cn | Comples 


— 
| 
| 





3-5 years Cylinder 
| 


Sphere 


2000 years 


| June 27-29 "58 Cylinder 


141 x 68 (at base) 





2 years 80 x 6 Cylinder 


42 hr. 4 min. | 30 x 29 Toroid 


38 hr. 6 min 23x10 Cone 


Jan. 21, "50 1020 x 120 Cylinder 
| ' 


Sphere 


| 100+ years Sphere 
} 


l 
1 


400-500 


30.8 


100 
000 


). 400 








1,120 


114.5 


90 972 , 9601 , 540 , 080T 








329.4 | 2,086.5 13,041 


500 (est 30,000 est 


26 ,000 , 000+ 


110 (est.) 


190 (est 


300 (est 300 (est. 





ti and meterological satellites this year in addition to above programs. 





NASA and ARPA will launch a number of 


jotes: 
t Perhelion. 
t Aphelion. 
# inclination to major axis of earth's orbit. 
* See AW, Jan. 19, '59 p. 30. 





ARPA 
NASA 
USAF 

spr 


Advanced Research Projects Agency. 

National Aeronautics and Space Administration. 
United States Air Force. 

Solid propellant rockets. 





expected to be static tested this year 
and the program includes four booster 
test flights. ARPA already is consider- 
ing ordering up to 16 engines and is 
studying feasibility of recovering boost- 
crs. 

The 1.5-million Ib. single chamber 
engine, which has progressed from 
USAFP’s initiation of preliminary studies 
in 1957 to ARPA-USAF supervision to 
NASA supervision, is believed to be at 
least four years away from use. Clusters 
would follow still later. 

NASA also has taken over USAF’s 
support of the Project Rover nuclear 
rocket reactor program. 

NASA has given Congress 


these 


102 


figures on payload capabilities of the 
various vehicles now in development, 
and a rough comparative timetable: 

e 300-mi. orbits—vehicles existing now, 
100-150 Ib. payload; vehicles soon avail- 
able, 2,000 Ib.; Atlas with staging, 
7,400 Ib.; 1.5-million thrust cluster plus 
staging, 19,000-25,000 Ib.; 6-million Ib. 
thrust cluster, 150,000 Ib. 

@ 22,000-mi. orbits—now, nothing; soon, 
nothing; Atlas with staging, 1,300 Ib.; 
1.5-million thrust cluster, 3,300 Ib.; 6- 
million Ib. thrust cluster, 150,000 Ib. 

e Lunar landings—now, nothing; soon, 
300 Ib. payload; Atlas with staging, 730 
Ib.; 1.5-million Ib. thrust cluster, 1,800 
lb.; 6-million Ib. thrust cluster, 19,900 


lb.—which would include a manned 
vehicle with enough thrust to take off 
and return to earth. 

Mars missions can be accomplished 
either with chemical or nuclear rockets, 
NASA says, but the difference in utility 
is illustrated by the estimates for the 
payloads each could carry. First figure 
is the outbound load, second is the pay- 
load on the return to earth. 

e Chemical—7,500 Ib. outbound; 
Ib. return. 

e Nuclear—55,000 Ib. outbound; 25,000 
Ib. return. This would allow manned 
exploration. 

U.S. satellite and space probe launch- 
ings in 1958, all but one of them done 


750 
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96.17 
103.75 


114.8 Jupiter-( 


134.29 Vanguard 


115.9 Jupiter-( 


Juprter- 
Able-I 
Juno 
100 Atlas 10-B 290 000 


150 days 


Vanguard 


Able III 160, 0004 


Able [IV Thor 160.000 


Able IV Atlas 170.0004 


Thor booster 
Hustler 2d 
stage 

(Atlas D 


Atlas 


Weight 


190,000 


Aluminum alloy satellite; recorded internal temper- 
atures, pressures, and other data 


Aluminum alloy satellite; carried dog; measured tem- 
peratures, pressures, cosmic rays; solar, ultra-violet 
and X-radiation, and dog's reactions 


Steel satellite; measured cosmic rays; microme teorites 
and internal and external temperatures 


Aluminum satellite: recorded temperatures 


Steel satellite; measured cosmic rays, micrometeorites 
internal and skin temperatures. (Explorer II 
failed to go into orbit on Mar. 5 

Aluminum alloy satellite; measured temperature 

pressure, micrometeorites; atmospheric 

sition, positive ion concentration; satellite's elec- 
trical charge, and tension of earth's electrostatic 
field and magnetic field; analyzed cosmic radiation 


com po- 


Steel satelhte; measured corpuscular radiation 


Lanar probe. Carried infrared television scanner and 
instruments to measure moons magnetic fe Id 
radiation, micrometeorites and temperature 

Space probe to measure radiation Pioneer II failed 
to go on Nov. 8 

Communications relay satelhte arried 168-Ib. pay 

hovel 


Aluminum-magnesium asteroid with instruments to 
measure detection of meteorites and witerplanetary 
gases; cosmic radiation; solar radiation and tem- 

peratures 


Weather satellite with photocells to sean earth's cloud 
covert 

Forerunner for Venus shot: «ill measure radiation and 
earth's magnetic field 

Will record data on Venus’ surface and atmosphere 

wi!l carry pop-out solar panel 

lustrumentation will be similar to that of Able III 
plus solar pop-out panels 


ARPA project to gather general data to aid in satellite 
development. Thor booster initially; may use 
Atlas Bell Hustler rocket engine will be 2nd stage 

NASA man-in-space program 

USAF reconnawmsance sate llite wmerly Pied Piper 

Discoverer program to test Sentry technique and 


componen ts 


NASA satellite or probe to sound space around earth 
To use clustered spr; initial contracts let 

Satellite which will 

infrared and 


ARPA Missile Defense Alarn 
detect ballistic missile launching by 
other techniques 











International 
Even 


in connection with the 
Geophysical Year, were modest 
so they provided such scientifically use- 
ful results as the discovery and valuable 
exploration of two intense high-energy 
radiation belts surrounding the earth 
and extending from about 250 mi. to 
3,400 mi. and from 8,000 to 12,000 mi 
altitude; communications experiments; 
new understanding of the earth’s shape, 
and considerable experience in instru 
mentation, production, launching and 
tracking techniques. 

Successful launchings (sec 
were: 
e Three Explorer satellites of about 30 
Ib. each, designed and launched by the 


table) 
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Army Ballistic Misstlk 
Propulsion Laboratory 
ter 
existence of and explored the radiation 
belts using instrumentation developed 
by Dr. James Van Allen and associates 
at the State Lhree 
other Explorers, including one carrying 
an ejectable, inflatable 12-ft. aluminum 
sphere, failed to go into orbit. The 
JPL team now has been transferred to 
NASA 

e Pioneer I. This vehick 
to put an §4-lb. payload out to the 
vicinity of the moon. Actual distance 
reached was 71,300 mi. from earth, but 
some raciation data, producing the first 


Agency and Jet 
ind using Jupi 
established the 


vehicles. These 


University of lowa 


was intended 
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that a second band existed, 
resulted from its flight. USAF and 
Space Technology Laboratories, Inc., 
carried out the project, using a modi 
fied Thor-Able vehicle. Two other 
similar vehicles failed to send their pay- 
loads into useful trajectories. At least 
programed 


Suspicion 


two of these vehicles are 
for use this vear by NASA 
e Pioneer Il]. This ABMA 
designated Juno II and using a Jupiter 
booster and the same JPL upper stages 
as the Explorer launchers, was 
intended to send its payload to the 
moon's vicinity. It, too, fell short, 
reaching 63,580 mi. altitude. But it 
collected radiation data from both belts 
on its upward and downward passes 
NASA expects to make use of at least 
eight Juno IIs in 1959 and 1960 

e Score satellite. This ARPA-USAI 
pruject put an Atlas into a short-lifc 
orbit carrying about 168 lb. of com 
munications equipment with which a 
number of ground-to-satellite and satel- 
lite-to-ground transmissions were madc 
e Vanguard I. This tiny 3.25-lb. test 
sphere, carrying only solar batteries, a 
radio and the ability to sense gross tem- 
changes, and launched last 
by a Martin-Vanguard test 
vehicle, was the only success in Van- 
guard’s year of failure. But its diminu- 
tive radio is still working and tracking 
of it has provided new information on 
the earth’s shape. Orbital information 
also has been used to locate small land 
masses precisely and recalibrate Mini 
track stations. Navy's Vanguard team at 
the Naval Research Laboratory was 
transferred to NASA. After a long lay 
off, the Vanguard vehicle put a full- 
sized, 21-in. sphere containing infrared 
cloud cover scanners into orbit in mid 
this 


vehicle, 


also 


perature 


Mar. 17 


February of veal 


Push from Sputnik 

All these satellite 
exception of Vanguard, wer 
after the first Russian Sputnik was put 
into orbit on Oct. 4, 1957. While all 
wer ind inefhicient from the 
standpoint of booster-to pay load rato 
the value of 


with the 
orde red 


projects 


¢ x pc TISIV¢ 


thev clearly demonstrated 


space exploration 

Aside from the ARPA-USAF Sentry 
reconnaissance satellite program the 
NASA-USAF Dvyna-Soar orbital bomber, 
and the NASA-USAF-Navvy X-15 rocket 
research aircraft, which will 


manned flight on the 


explore 
outer fringes of 


the atmosphere and produce heating 
stability, control, pilot reaction and rr 
entry information, the major NASA 
and ARPA space programs for the neat 
future includ 

e Project Mercury. This will be th 
first U.S ittempt to put a 
an orbit earth and 
him. Selection of pilots is well along 


McDonnell Aircraft 


man mt 


TCCOVCT 


round the 
Corp. has been 
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awarded a $15 million contract to pro- 
vide a dozen or so capsules. Extensive 
tests will precede the first orbital flight, 
which will be boosted by an Atlas D 
missile booster. NASA by the end of 
January already had awarded Air Re 
seach and Development Command’s 
Ballistic Missile Division $7 million 
for Atlas D boosters and final amount 
of the contract still is under negotia 
tion. A number of firings of solid rocket 
test vehicles equipped with capsules 
will precede the first orbital flight, with 
launchings from NASA’s Pilotless Air- 
craft Research Station at Wallops 
Island, Va. Also scheduled ahead of the 
first orbit are test firings of capsules 
containing animals and men_ over 
shorter ballistic trajectories from Cape 
Canaveral, Fla., using ABMA-Chrvslet 
Redstone and Jupiter boosters. Even 
these shorter flights will have to be 
preceded by static tests with the man 
inside the capsule to study physiological 
and psychological effects of noise, vibra- 
tion, etc., and possibly also the safets 
escape mechanisms. Contracts awarded 
bv the end of January totaled more 
than $17 million, excluding the capsulc 
e Earth satellites to be launched by Air 
Force for NASA. So far this program 
calls for spending $7.12 million, most 
of it for Thor-Able boosters. One shot, 
designated Thor-Able III, is expected 
to be launched next month to send a 
satellite into an orbit with a 30,000 mi 
apogee. 

e Earth satellites to be launched by 
ABMA for NASA. These will use Juno 
II boosters. Total of $8.54 million has 
been contracted for the vehicles 

¢ Army lunar probes for NASA. A 
little over $2 million already has been 
contracted for. This may cover only 
the shot fired last December and one 
scheduled for late February or early 
March 

e USAF lunar probes for NASA 


$2 million . may 


‘T he 
contracted for have 
covered onlv shots already fired 

e USAF deep space probes for NASA. 
Ballistic Missile Division has received 
$8.99 million for this, indicating it calls 
for more than the Thor-Able and Atlas- 
Able shots at Venus, which will be 
fired about June 3 and June 4 if de- 
velopment proceeds fast enough 

e Launching of 40 sounding rockets 
These may include vehicles as large as 
the Jupiter 

NASA early this year had 12 
plete satellite systems on order, using 
Jupiters, Thor-Ables and Atlases as 
launchers. Some were scheduled for 
1959 “firings. 

Satellites in this group or later groups 
plus space probes and sounding rockets 
will be used to study: 

e Structure and composition of the at- 
mosphere, with emphasis on daily, geo- 
graphic .and seasonal variations and 


com- 
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relationships between surface meteor 
ology and the structure and dynamics 
of the upper atmosphere 

e Electron density profiles of the iono 
sphere at altitudes above the F’-2 region 
(about 180 mi.). Latitude and time 
variations of clectron density and other 
phenomena will be obtained by using 
a polar-orbiting satellite beacon 

e Types, distribution and interaction 
with carth’s atmosphere of high energ\ 
particles. 

e Electric and magnetic fields, includ 
ing satellite investigations of the ring 
currents above the ionosphere and their 
relations to magnetic storms 

¢ Study of gravitational fields, using a 
carefully instrumented satellite 
launched into a very high orbit to ob 
tain precise geodetic data over a long 
period of time. A highly accurate clock 
will be launched in another satellite 
to test the general theory of relativity 
e Study of astronomy, including scan 
ning satellites and rockets to observe 
the previously unexplored infrared and 
high-energy gamma ray spectral regions, 
and rocket study survev of the nebulo 
sities in the far ultraviolet region, a 
phenomenon discovered during the 
IGY. These studies will be followed by 
a satellite NASA 
plans to use a scanning satellite at an 
carly date to map the emission of the 
high atmosphere which from 


NEW 


observatory program 


derives 
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charged particle interactions and photo 
hemical reactions 
ARPA’s major 
clude 
e Discoverer. A serics of launchings, 
chiefly from the Pacific Missile Range 
to develop new systems and techniques 
for producing and operating military 
Later launchings will 
carry biomedical experiments leading 
toward Project Mercury. This program 
consists largely of work spht off from 
the original USAF-Lockheed WS-1171 
Pied Piper reconnaissance program 
e Navigation satellites. Several satellite 
tests are planned for the first six months 
of 959. Program moved into the active 
stage last September. First satellite will 
150-Ib. battery-powered package 
expected to stay aloft threc 
months. Purpose is to institute a pre 
cise all-weather svstem for determining 
positions at sea or in the air at any 


space programs in 


space vehicles 


be a 
about 


point on the globe 

e Communications satellites. Several 
experimental versions are to be launched 
this spring and In 1960 or 
1961, “fixed” satellites are to be 
lished 22,000 mi. out to relay 
television and teletype messages 
e Meteorological satellite. First launch 
ing is planned for fall or carly winter, 
after the project transfers to NASA on 
July 1. Four satellites are scheduled for 
delivery in 1959 


summer 
estab 
radio 


COMPACT 
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Advanced Research Projects Agency 
Jet Propulsion 
North American Aviation (Rocketdyne Div.) 


NASA — National Aeronautics and Space 
Ad ninistration 
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REMARKS 


Also known Able IV Atlas; 4th stage retrorocket; carrier for 
Venus satellite; with other upper stages will form other 
carrier vehicles such as Atlas Hustler, Centaur, and Vega 
for various space-satellite missions. 


Four-stage carrier for Explorer satellites; first stage a modified 
Redstone; later stages scaled down Sergeant rockets 


Four-stage carrier for Pioneer III lunar probe; first stage a 
modified Jupiter; upper stages sealed down Sergeant rockets 


Up to five stages depending upon mission ; stages 3 and 4 liquid 
hydrogen and oxygen; 5th storable |pr engine 


Super booster now in research and development phase 

Reconnaissance satellite; will use Atlas 

Two-stage carrier for Discoverer satellite; will use Thor first 
stage, engine developed by Bell for B-58 pod as second 
stage 

Also known as Able I; carrier for Pioneer II lunar probe; 2nd 
stage is Vanguard 2nd stage; 4th stage is Falcon motor used 


as a retrorocket; with minor modifications will become Able 
III and Able IV Thor carriers 


Three-stage carrier for Vanguard satellites 


Test vehicle for ejection seat development; air launched 


Supersonic vehicle will be used by WADC to test 14-18 in. 
parachutes for missiles, drones and escape capsules 


Infra-red, high altitude target for heat-homing missiles 


Air-launched parachute test vehicle; Skokie II is Mach 2 
vermon 


Ramjet engine test pod 
Three-stage re-entry test vehicle 
Sounding rocket; 150-lb payload to 70 mi. 


Sounding rocket; 90-lb payload to 75 mi.; also called 
Aerobee Hawk 


Formerly Aerobee-Hi, sounding rocket; 150-lb. payload to 


150 mi; has 18,000-Ib. thrust booster 


Also called Spaerobee; Sparrow | second stage, Aerobee—Hi 
first stage; sounding rocket; 50-lb. payload to 300 mi 


Sounding rocket; 40-lb. payload to 70 mi 

Sounding rocket; 100-Ib. payload to 200 mi 
Sounding rocket; 25-Ib. payload to 38 mi 

Two-stage sounding rocket; 50-Ib. payload to 160 mi 


Sounding rocket 


Two-stage sounding rocket; 50-lb. payload to 75 mi 


Sound ing rocket 

Weather rocket; 35-mi. altitude capaluhty 
Two-stage hypersonic test vehicle 
Sounding rocket; 12-Ib. payload to 40 mi 


Five-stage research vehicle; consists of Honest John, 2 Nike 
boosters, Recruit and T-55 engines 


Two-stage sounding rocket; 50-Ib. payload to 105 mi 
Another version of Nike-Cajun used in Navy's Project 
Hugo weather program 

Test vehicle 


Two-stage sounding rocket; recoverable payload 


2.75-in. FFAR rocket instrumented for sounding experiments 
Air-launched sounding rocket; 40-lb. payload. 


Weather sounding vehicle 











AVIATION WEEK, March 9, 1959 





@ SPACE TECHNOLOGY 












































- Builders of more s large, thin GS. 
wall , high man solid an Z 


mK ZEUS 


PERSHING 


ID MANY OTHER CLASSIFIED PROJE 
—. A small experienced organization geared to handle 

your development and prototype requirements for 
fate Call or write 
EXCELCO DEVELOPMENTS 
PHONE 101 


- MILL STREET « 
SILVER CREEK, NEW YORK 


Feast and flight tests in the shortest possible time 
fe 


i adh oe 


Circle Number 119 on Reader-Service Card 


@ SPACE TECHNOLOGY 





SOVIETS display mockup of 792 Ib. instrament container of A2 research rocket, which has reached 131 mi. altitude, 


Soviets Capitalize on Space Leadership 


Washington—Soviet Russia is expected to retain her commanding lead 
in space technology for many years—probably for longer even than the four 
to five years estimated by U.S. experts in recent hearings before Congress. 

A major reason for this is Soviet Russia’s greater need for and appreciation 
of space flight achievements as weapons of propaganda and prestige, an 
appreciation still not fully shared by the U.S. 


It is in the space field that Russia 
first surpassed all Western nations, 
clearly and spectacularly, in the eyes 
of the rest of the world, and she is 
not likely to relinquish her lead so 
long as Soviet science and the Soviet 
economy can keep her ahead. 

The newest Seven-Year Plan for the 
advancement of the Soviet economy 
lays great stress on the importance of 
science as a tool for improving the 
lot of the average Russian, strengthen- 
ing communism within the Soviet 
Union and achieving technological su- 
periority over other nations. 

The Soviet newspaper Pravda, re 
porting on the scientific aspects of the 
Seven-Year Plan, said it calls upon 
“all persons who are active in Soviet 
science and technology to perform new 
acts of heroism.” 

Soviet science approached the recent 
21st Congress of the Communist party 
“with great victories which had re- 
sounded throughout the entire world,” 
according to Pravda. And the “ma- 
jestic program of expanded building 
of communism in our country 
inspires the Soviet scientists to con- 
quests of new summits and of pre- 
eminence in world science.” 

The scientific part of the plan calls 
for “special attention . . . to the 
strengthening and the establishment of 
institutes which work in the fields of 
new technical equipment, radio and 
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electronics, automation and astronau- 
tics.” 

This includes accelerated organiza- 
tion of “‘scientists’ cities, in Novosibirsk 
(basically with _physical-engineering 
specialization); in Irkutsk (with chemi 
cal-engineering and geological speciali- 
zation); in Puschino (a complex of 
physical-chemical biology), as well as 
(providing) for a rapid development of 
scientific institutions in the Academies 
of Sciences of the Union republics,” 
Pravda said. 


Sciences Stressed 


The long-range plan for science 
places particular emphasis on these 
areas applicable to space technology: 
¢ “Solution of the problem of con- 
trolling thermonuclear reactions” and 
better understanding of all phases of 
atomic physics. Preceding this effort 
must be more effective and economic 
utilization of solid, liquid and gaseous 
fuel, hydropower and atomic energy. 
¢ “Development of new means of astro- 
nomical research both with the help 
of new powerful optical and radio 
technical instruments and with the 
help of space rockets and artificial 
satellites which permit carrying the 
instruments beyond the earth’s atmos- 
phere.” 

Solid-state physics, on which depends 
the development of “aviation, ship- 
building, machine building, metallurgy, 








engineering, radio technology, 
and others l here 
to dwell on the importance and the 
present role of super-hard and heat 
resistant alloys, that is, materials which 
are suitable for atomic industry and 
rocket and aviation engineering.” 

e Computer techniques, design and pro- 
duction, including those to be used 
for control of production 
statistical and accounting 
planning and designing estimates, and 
language translation 

e Automation of production processes 
In this field “it becomes of utmost 
importance to learn the natural se 
quences of production process and its 
mathematical expression,” and automa 
tion will require “considerable revision 
and improvement of technology, and 
in many instances, designing and build- 
ing new equipment, new systems and 
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new technical means.” 

e “Creation of artificial materials pos- 
sessing desired properties.” 

e “Widening of research in the realm 
of rare clements” for application to 
atomic power engineering, metallurgy, 
aircraft, building, chemical, 
radio and and optical in- 
dustries. 

While these goals could be inter- 
preted to indicate areas of weakness 
rather than strength, they demonstrate 
the degree and determination with 
which Russia is using science to ad- 
vance the nation in all fields. 

Although Russia’s lead in the space 
field generally is credited primarily to 
its earlier start, at least one Congres- 
sional witness has laid most of the 
credit to better organization, and still 
others to Russia’s recognition of the 
urgency and importance of space ex- 
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ploration for peaceful, military and 
propaganda purposes. 

The future position of the U.S. vis- 
a-vis the Soviet Union in space achieve- 
ments probably rests largely on such a 
sense of urgency. George S. Trimble, 
Jr., chief of The Martin Co.'s space 
division, has told Congress: “The hero 
of this age will not be the space traveler, 
but rather the man or men who success 
fully figure out how to motivate 170 
million American people actively to do 
battle with a part of their environment 
that they just began to hear about, that 
they really did not know was important 
-Space.” 

Russia, not being a democracy, does 
not have a parallel problem. The Soviet 
government began demonstrating its 
understanding of the importance of 
space flight in 1954 and 1955 by inte- 
grating many phases of its military and 
space programs, supporting the space 
aspects fully, and using space explora 
tion as a major instrument of national 
policy 

Announced Soviet achievements (sec 


table p. 102) since Oct. 4, 1957—three 
heavily-instrumented satellites, includ- 
ing one that carried a dog for physio- 
logical experiments, and an instrument- 
ed rocket pass at the moon—plus discus- 
sion by her scientists of future plans, in- 
dicate that the Soviet program for space 
exploration is little different than that 
of the U. S., except in time scale. 

In addition to the announced 
achievements, Russia is believed to have 
fired at least 12 other space probes of 
considerable size. ‘These may have been 
attempts to reach the moon that failed, 
or planned, step-by-step excursions 
farther and farther into cislunar space. 

Emphasis put on development of mis- 
sile boosters since World War II and 
apparent progress in development of nu- 
clear reactors for rocket use promise to 
help her maintain her lead for some 
time 

Achievements that either have been 
discussed openly by Soviet scientists or 
can reasonably be expected to occur in 
the near future include 
¢ Orbiting of a manned satellite. Some 


SOVIETS have fired a high altitude research rocket carrying two dogs to 131 mi. altitude. 
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B.S., M.S. or Ph.D. in engineering, 
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ponents. Capable of developing 
optimum vehicle configurations from 
the standpoint of the propulsion sys- 
tem. 
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U. S. experts expect this to occur this 
year. Although Soviet scientists have 
said from time to time that more orbital 
flights of animals must precede manned 
orbiting, their rockets already have dem- 
onstrated the payload capability to put 
man into orbit. Some U. S. observers 
believe the Soviets already have fired 
manned rockets along less-than-orbital 
trajectories. 

On the anniversary of Sputnik I, 
Prof. V. Dobronravov claimed in Sovet- 
skaya Aviatsiya that Russian scientists 
had almost solved the problem of re- 
turning an artificial satellite to earth. 
He said that the widely publicized 
flight of two dogs to an altitude of 279 
mi. in a single-stage rocket with a 
3,726.45-lb. payload last August was a 
preliminary test of a solution to satel- 
lite stabilization problems. Dobronra- 
vov said the rocket was devoid of trans- 
versal or longitudinal rotation. 


Next Goals 


He gave the two most immediate 
goals of the satellite program as launch- 
ing of guided and returnable satellites, 
including manned vehicles, and launch- 
ing of Sputniks near the moon. 

e Launching of instrumented rockets 
to Venus and Mars. Most favorable 
time for a Venus shot occurs this June 
and the Soviets almost certainly will 
attempt to take advantage of it. U. S 
plans call for two Venus shots, using 
Thor and Atlas boosters. 

e Launching of “eternal” Sputniks into 
orbits that will give them almost un 
limited life, and launching of Sputniks 
with very high apogees. 

¢ Landing of Sputniks on the moon and 
launching of others that will circum- 
navigate the moon and return to earth. 
Prof. Vitaliy Bonshtavn, scientific ad- 
viser to the Moscow Planetarium, said 
a month or so before the Soviet moon 
rocket Mechta was launched that its 
firing was imminent, and said returnable 
satellites and manned vehicles would 
follow “in the near future.” 

In addition to these, President A. N. 
Nesmeyanov of the USSR Academy of 
Sciences said on the anniversary of 
Sputnik I that lunar and planetary shots 
would be followed by creation of an 
interplanetary satellite station on which 
a considerable number of men could 
remain for some time. 

One unknown factor in the Commu- 
nist space effort is the role to be plaved 
by Communist China, where a number 
of tracking stations, astronomical ob- 
servatories and scientific institutes have 
been established along the Russian 
design. 

The president of China’s academy of 
sciences was quoted almost a year ago 
as saying that “Chinese scientists are 
determined to get China’s artificial 
satellite into the sky at an early date. 
In order for this to materialize, we have 
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to expend very great efforts. However, 
there will be a day when the artificial 
earth satellite of China will go into the 
sky. The earlier that day comes, the 
better.” 

The importance of China as a base 
for tracking and observing and its more 
favorable geographic location for 
iaunchings to the moon and planets 
would indicate that Russia might well 
assist the Chinese in building a rocket 
technology. 

One major achievement that the 
Soviet Union can be counted on to at- 
tempt within a few vears is a network 
of three or four communication satel- 
lites established in orbits 22,000 mi. 


29: LBS. of Big 
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out from earth, at which point cach 
would appear to remain stationary rela- 
tive to a point on earth. 

The Soviets have for several years dis- 
cussed the use of such satellites to pro- 
vide radio or television coverage of the 
entire earth. Present U. S. plans call 
for the establishment of such a network 
in 1960 or 196l—and if this timetable 
can be met by the U. S., there is no 
reason why Russia could not do the 
same thing earlier. 

First U. S. stations may simply be 
“passive” —serving only to reflect signals 

but either these or later versions would 
carry receiving, amplifying and re- 
transmitting equipment. 
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Convair Atlas ICBMs on production line at Convair Astronautics, San Diego, Calif. 
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U.S. retaliatory and defensive capability would depend to a significant extent 
on unmanned, rocket propelled weapons with electronic brains, came closer 


in 1958. But it did not arrive. 


According to which political side one listened to, U.S. missile strength 
vis-a-vis Russian achievements was either basis for serene confidence or deep 
concern. Most especially the arguments raged over Soviet current and near- 
future capability in intercontinental ballistic missiles. 


However, through the smoke of 
Washington battles and Cape Canaveral 
launchings, certain solid, substantial 
U. S. achievements could be clearly 
discerned. Items: 

e Thor intermediate range ballistic 
missile was on threshold of true opera- 
tional capability. It had been fired 
by using Strategic Air Command per- 
sonnel using operational ground sup- 
port equipment. It was being deployed 
to England where Roval Air Force 
No. Squadron, first operational 
Thor-equipped unit, was working to- 
ward combat ready status. 

e Atlas ICBM was fired full range, 
although its flight weight was not re- 
vealed nor did any hardware, such as 
a nose cone, impact into the ocean 
following ‘the flight. Additionally, 
bases for Atlas operational units were 
coming along. Production rate on the 
missile itself was low, and did not 
appear headed for any increase. Hard- 
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ware on the production line has now 
reached the 7,500 mi. operational D 
model configuration (AW Feb. 23, 
p. 23), but differences between the line 
items and combat versions were small- 
most essential parts of the weapon had 
been cranked into various ones of the 
total of 20 Atlases fired. 


Missiles’ Place 


That the U. S. was not completely 
dazzled by rocket exhausts and shiny 
electronic circuitry was established 
when the Defense Department re 
emphasized its belief that manned air 
craft, ballistic missiles and airplanes 
carrving ballistic missiles to air launch 
points, together with manned inter 
ceptors using better guided missile 
weapons, were all parts of a properly 
balanced retaliatory and defense capa 
bility. 

Work was under way on Dvyna-Soar, 
the orbiting hypersonic gliding bomber 


@ MISSILES 


MARTIN TITAN ICBM 


Missile Gap Flares as Crucial Issue 


By Richard Sweeney 


Los Angeles—The “missile age,” that hypothetical point in time when 


reconnaissance vehicle which weds man 
to missile in a weapon system. Dyna 
Soar vehicle would be rocketed into 
orbit, staying there until recalled to 
base or sent back into the atmospher 
for a hypersonic gliding attack against 
some enemy target before return. In 
Dyna-Soar, a human pilot is predomi 
nant; while automaticity may help 
him pilot and navigate his vehicle, h« 
still has the power to act according 
to his unique ability to anticipate and 
discriminate 


Spending Shift 

Missile spending appeared to have 
changed its course. New patterns ap 
peared in funding descriptions which 
required expert analysis to get a trac 
perspective of how many dollars were 
going to exactly what projects 

Apparent levels of financial support 
for various missile projects were indi 
cated in budgets for Fiscal Years 1959 
and 1960, but actual expenditures 
showed a different picture. Additionall 
use of terminology such as “research 
development, evaluation and _ test,” 
without associating it to specific proj 
ects, left more murk in the waters 

One financial area which sparked 
caustic remarks in congressional de- 
bate was the appropriation of $1.3 
billion for spending in Fiscal 1959, 
earmarked by Congress for specific mis 
sile projects, the majority of which was 
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DOUGLAS THOR IRBM sequence shows firing of the missile for the first time from Vandenberg AFB, Calif. Firing was by SAC personnel 


not spent by the Administration. 

In this case, Congress specified $609 
million for the Polaris project, of which 
about $308.7 million was used for sub- 
marines to carry the missile and one ten- 
der, including $71 million for research. 
Remainder of money was not touched. 
Out of $48 million allotted for the 
Hound Dog, missile to be carried by the 
B-52G, none was spent. Nor was any 
money spent out pm additional $90 
million directed for USAF’s solid pro- 
pellant second generation ICBM 
Minuteman. 

However, the Administration said it 
got funds from other sources to speed 
up projects Congress specified. 

I'here were missile cancellations too, 
hitting mostly USAF and Navy. Among 
the projects scrubbed were Navy's 
Chance-Vought Regulus II, air-breath- 
ing, Supersonic missile capable of de- 
livering a nuclear warhead 1,000 mi. 
or more. ‘This left Navy with a sub- 
marine equipped for firing Regulus II, 
but no production stream of missiles. 
Regulus I, of which Navy has a modest 
stockpile, is out of production. 

Another air-breathing missile which 
got the axe was Fairchild’s Goose, a 
ground-launched diversionary vehicle, 
for which Fairchild had developed the 
J83 lightweight, high-thrust small turbo- 
jet. As the missile went down, so did 
the engine development. 

There were no. new «funds ‘in* the 
Fiscal 1960 budget for more Northro 
Snark air-breathing, long-range, high 
subsonic missiles, but orders placed 
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with Fiscal 1959 funds indicated these 
would continue to flow into inventory 
for a while. The Snark is operational 
with SAC, has 5,000 mi. range. 

Bell Rascal, a rocket-powered, nuclear 
tipped missile carried by B-47 bombers, 
also was eliminated, perhaps with an 
eye to modification of the airplane to 
carry the Hound Dog. 

Army missiles cancelled included 
Dart, an antitank weapon, and Plato, 
a development project aimed at pro- 
ducing a mobile ICBM defense missile 
weapon system based on Nike Zeus. 

Redstone missile, which had been 
fired from Cape Canaveral by Army 
soldiers, was to be given to Nato 
troops. Corporal, a liquid fuel bal- 
listic missile, was deployed with the 
U. S. Army in Europe, but was to be 
succeeded by the solid fuel Sergeant. 
The solid fuel Pershing was coming 
along to replace Redstone 

A good clue to over-all missile status 
is contained in the budget when prop- 
erly interpreted: the relationship be- 
tween new obligational authority and 
expenditures, the ratio of constant level 
money to rising costs of research, de- 
velopment and hardware, and the desig- 
nation of funds for procurement or 
development, test and evaluation. 

Administration succeeded in obtain- 
ing concurrence of the Joint Chiefs of 
Staff to the proposed Department of 
Defense * budget ‘as - far: as first public 
statements were concerned. However, 
as individual service chiefs were sum- 
moned to testify, they admitted indi- 


vidually that certain reductions from 
their requests caused them grave con- 
cern. 

Here was how money requests went 

e@ USAF asked for $2.601 billion in new 
obligational authority for missiles. It 
said it intended to spend $2.768 bil 
lion for missiles, with the difference 
made up from unexpended but alread 
appropriated money as mentioned 
earlier. There also was a request for 
$1.150 billion in new obligational au 
thority for research, development, test 
and evaluation. Air Force expected to 
spend $1.011 billion for these purposes 
e Navy requested $645 miilion in new 
missile obligational authority; expendi- 
tures were estimated at $593 million 
Research development, test and evalu 
ation new obligational authority was 
requested at $971 million. Spending 
was to be $922 million. 
e Army asked for new obligational au 
thority for missiles of $302 million, 
said it would spend $463 million. Re- 
search, development, test and evalua 
tion new obligational authority of 
$1.047 billion was asked, with expendi 
tures set at $909 million. 

USAF program in Fiscal 1960 for 
missiles was to include continued sup 
port of the Convair Atlas program, plus 
a 50% increase in Martin Titan and a 
40% increase in Minuteman efforts 
Since these funds include construction 
money, they do not represent purely 
development effort. 

Later questioning of witnesses elicited 
these comments by Defense officials: 
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using operational ground support equipment. 


© Chief of Naval Operations Adm. 
Arleigh Burke said he had asked a Navy 
budget of $14 billion, which was cut 
$2.5 billion. As a result, Burke said, 
most Navy programs including Polaris, 
had to be downgraded. Burke also said 
he was concerned over the limited funds 
provided for procurement of planes, 
missiles and ships. 

e Air Force Chief of Staff Gen. ‘Thomas 
D. White said he had asked a $20.6 
billion budget but was allowed $18.6 
billion. His chief concern was coming 
obsolescence of three-fourths of the 
Strategic Air Command, and with pro- 
curement of more modern weapon 
systems. 

e Army Chief of Staff Gen. Maxwell 
D. Taylor said the Army estimate of 
$13.5 billion needed in 1960 to main- 
tain required strength was cut to $9.9 
billion, resulting in a cutback of all 
surface-to-air missile programs. 

The first wing of strategic missiles is 
to be activated, which in this case un- 
doubtedly means Snark. Atlas is too far 
away for a full operational wing unless 
greater than expected funding were 
poured into production, base construc- 
tion and training effort. 

There is little new money specified 
for procurement of the Douglas Thor 
and Chrysler Jupiter. However, it ap- 
pears certain that these missiles will 
continue in production since the official 
quantity announced could not very well 
remain static. 

Announced numerical levels are 80 
Thors, 45 Jupiters. However, with four 
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squadrons of Thors in England at 15 
niissiles per squadron, and a fifth Thor 
unit at Elmendorf AFB, Alaska, this 
number would make no allowance for 
deterioration, replacement, and most 
important, training firings. Likewise, if 
the three Jupiter squadrons received 
their full complements, that would 
amount to 45 missiles, exactly the speci- 
hed total. 

These are present totals contracted 
for; more of both will be built for use 
by The National Acronautics and Space 
Agency and Advanced Research Projects 
Agency for space probes and other re 
search work. 

Production of Hound Dog is to be 
accelerated. 


Mace Procurement 


Procurement of the Martin Mace, an 
advanced version of Matador, and an 
improved version of the Boeing Bomarc 
are scheduled. 

Development of an “advanced air- 
to-air missile for air defense’”’ is to con- 
tinue, which is the Hughes GAR-9, 
guided nuclear armed missile for use 
with the North American F-108 Mach 
3 interceptor. 

USAF’s missile funds break down 
this way: procurement and production 
(all types), $1.092 billion; ground sup- 
port equipment (all kinds), $535.1 mul- 
lion, and development, test and evalu- 
ation, $777.5 million. 

For the Navy, the program will in- 
clude mostly support of existing proj- 
ects. One new one is making its ap- 
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Roll-back shelter for missile is at left in initial photos. 


pearance, the Bendix-Grumman Eagle, 
a long-range air-to-air missile. Navy 
won approval for this project despite 
Defense Department fe to get it 
to adopt the GAR-9. 

Navy will continue procurement of 
Convair Terrier and ‘Tartar missiles, 
the Bendix Talos and Philco Side- 
winder. The Raytheon Sparrow III, 
with its greater explosive charge, its 
improved radar guidance system and 
range, is due to become operational this 
year, and so is the Martin Bullpup 
air-to-ground missile. 

Also due for continued development 
is the Temco Corvus missile, an air-to- 
ground weapon which is designed to 
lock onto enemy radar and ride down 
the beam to destroy the transmitter. 

For the Marines, procurement will 
continue of the Raytheon Hawk, 
ground-air missile for field deployment 
and use against low-flying aircraft 

Continued development for Polaris 
is slated, with part of the money Con- 
gress appropriated and earmarked for 
the program (as noted earlier) being 
carried over into this fiscal year’s funds 

Navy also plans accelerated construc- 
tion on the Pacific Missile Range. 

For the Army, plans are to have 70 
Western Electric Nike Ajax and Nike 
Hercules battalions operational by the 
end of Fiscal 1960. 

Also slated are 73 guided 
battalions using such missiles as Cor- 
poral and Sergeant, plus three heavy 
field artillery missile groups 

Martin Pershing will continue in de- 
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MALLORY Ms SHARON 


MALLORY-SHARON METALS CORPORATION ~- NILES, OHIO 





Access door on DC-8 engine assembly, fabricated 
entirely of titanium. Skin is .016” thick, ribs and 
longerons are .032” thick. 
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velopment and may enter the procure- 
ment category, since there is no new 
Redstone money. 

Also to be continued is development 
of the Nike Zeus anti-missile system. 

Here is the present status of major 
U.S. ballistic missile programs: 

Atlas has been fired 20 times. This 
includes firings as Project Score, in 
which an Atlas hull went into orbit 
with a communications payload. 

It has gone full range once, with all 
three rocket chambers operating—the 
two 165,000 Ib. thrust booster chambers 
and the 65,000 Ib. sustainer chamber. 
Early firings were of missiles with two 
booster chambers alone. Engines are by 
Rocketdyne Division of North Ameri- 
can Aviation, Inc. 

Of the 17 military firings, eight were 
considered 100% successful for the in- 
tended mission, eight were 50% suc- 
cessful for intended mission, one was 
rated at 10% successful. Adding the 
one missile for Score, there still are two 
missiles to be accounted for in the firing 
number 

It may be that these were unsuccess- 
ful space shots. 


Atlas Sites 

Atlas firings have been conducted at 
Cape Canaveral so far, but training 
firings at Vandenberg AFB, Calif. will 
start this vear. At Vandenberg, opera- 
tional type sites are being constructed 
rather than the research and develop- 
ment type installations at the Cape. 

Much of Atlas activity now is in 
hands of SAC-Mike, the using agency, 
although Maj. Gen. Bernard A. 
Schriever’s Ballistic Missile Division 
of the Air Research and Development 
Command continues as_ controlling 
agency. SAC-Mike will come into its 
own when first Atlas units become op- 
erational. This may happen late in 
calendar 1959 or early 1960. It also de- 
pends on the interpretation of the term 
operational. Currently SAC crews are 
in training, and have been present at 
launchings, static firings and other Atlas 
activities such as engine tests at Rocket- 
dyne. 

Due for Atlas also is a firm commit- 
ment for its use as the booster for the 
Sentry reconnaissance satellite. The mis- 
sile booster also will be used in the 
NASA and ARPA man-in-space pro- 
grams and other projects. 

In addition there have been proposals 
by Convair to use the missile booster 
for basic equipment in a space station. 
Project Score indicated that the Atlas 
hull can achieve orbit, although the one 
obtained left much to be desired for 
true space work. If payloads are juggled 
and thrust of engines increased by a 
stretch in engine performance (booster 
chamber maximum growth potential is 
probably to thrust of 190,000 Ib.), the 
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4 WAY SOLENOID SELECTOR VALVES—HYDRAULIC 


3-WAY SOLENOID SELECTOR VALVES—HYDRAULIC 


MEMO TO AIRCRAFT AND MISSILE DESIGNERS: 


Call on Tactair for dependable 
hydraulic and pneumatic components 


Does your job include the design or procurement of hydraulic and 
pneumatic components for aircraft or missile control systems? 





If so, it will pay you to investigate the advantages of working with 
Tactair. Solving the unusual problem, meeting ultra-critical performance 
specifications, providing precision, high-pressure, high-performance 
valves of the utmost dependability is our job. To do this requires a rare 
combination of creative engineering and specialized manufacturing skills. 
To these must be added precision equipment and long experience with 
weapons system components. Tactair has all these essentials. 


A wide variety of Tactair valves and components are performing 
essential functions in today’s aircraft and missiles. Typical components 
produced by Tactair include: solenoid selectors, brake controls, master 
brake cylinders, sequence valves, manual selectors, controllable checks, 
restrictors and check valves. Tactair has also developed a servo amplifier 
for the first completely pneumatic autopilot for business aircraft 

and is the sole producer of a commercial pitot-static tester—a portable 
laboratory of indicating instruments that makes possible the flightline 
testing of pitot and static systems in aircraft. 


We welcome the opportunity of assisting you with your next precision 
valve problem. Every job we do is done on a personalized basis; it has 
been that way for 18 years. Tactair Valve Division, Aircraft Products 
Company, Bridgeport, Pa., BRoadway 5-1000. 
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missile hull can be thrown into a larger 
orbit. 

There have been 32 Thor firings. Of 
these, seven were for special projects 
such as the three Air Force Pioneer 
space probes, three Thor-Able re-entry 
test vehicles, and one other, a Thor 
Bravo test vehicle. 


Thor in Space 


Also, Thor is used in the first Dis- 

coverer shot which, while listed as a 
strictly scientific NASA project, will 
feed back data to contribute to the 
Sentry program. So while technically 
it is a scientific space effort, it cannot 
help but contribute the major part of 
its information to military sadly and 
space systems. 
« Of-the remaining 25 Thor shots, the 
last three were from operational ‘rigs. 
One was strictly a “blue suit” (SAC) 
shot. This was the initial ballistic mis- 
sile shot from Vandenberg AFB and 
served as the inaugural launching for 
the Pacific Missile Range. 

At Cape Canaveral, two shots were 
conducted from operational equipment, 
i.e., using the launcher dry, the trans- 
porter-erector, launch control trailers 
and the rest. One of the shots at the 
Air Force Missile Test Center at Cape 
Canaveral was made the same day as 
the Vandenberg launching. 

Thor training has been in progress 


CHRYSLER JUPITER IRBM 
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for some time, including that for Royal 
Air Force personnel in Project Emily, 
the initial Thor overseas deployment. 
Although RAF missileers have not yet 
launched a Thor as a team, they have 
participated in and been present at 
other launchings, have traveled the 
complete Thor circuit including school- 
ing at Tuscon, watched static firings at 
the Douglas Sacramento test facility, 
toured the production line at Santa 
Monica and watched engine firings at 
the Rocketdyne Propulsion Field Labo- 
ratory near Los Angeles, and at the 
major Thor engine production facility 
at Neosho, Mo. 

Jupiter IRBM program has seen one 
operational configuration of the missile 
fired, this done carly.thiszyear. All-told 
there have been 14 Jupiters fired. (This 
does not include the so-called “Jupiter 
C” test vehicle.) 


Jupiter Mobility 

A mobility greater than that of Thor 
is claimed for the Jupiter system. Thor 
is described as “strategically mobiie,” 
i.e. all parts of the system can be air 
transported, but when deployed for fir- 
ing emplacement the Thor unit is fairly 
well fixed. Easier producibility was 
claimed for Thor, however. 

Jupiter elements, on the other hand, 
can be moved to fit a tactical situation 
or even a political one, its advocates say. 





TEFLON 
TUBING 


For mechanical or electrical use, Markel 
Fiexite Teflon tubing rates superior in 
fesistance to corrosives, solvents, oils, mois- 

, ture and abrasion—yet it stays flexible and 
has excellent electrical properties at tem- 
peratures from -130°F to 480°F. 

Markel, the leader in the field since 1922, 
also makes precision FLEXITE in a variety 
of other plastics—in sizes from #30 to 24"— 
for every tubing application. Name your 
requirements—for samples and prices. 
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UAP offers complete responsibility for 
system simulators in “‘hard-hat’’ areas 


Many of today’s missiles carry vital operational 
components made by United Aircraft Products, Inc, 
Research, development and manufacture of these 
components, backed by over 30 years of supplying 
parts and systems to all major aircraft manufacturers, 
have furnished UAP with broad experience. This in- 
cludes electronics, electronic cooling, mechanical and 
electro-mechanical devices, hydraulics, pneumatics, 
fuel systems, cryogenics and other specialized func- 
tions. UAP can meet strictest government require- 
ments... has skilled engineers and modern production 
facilities to carry through on assigned projects. 
These many qualifications indicate you can depend 
on UAP for development of reliable ground support 


equipment used in missile launching installations, 
“hard-hat” training and checkout areas, and back-up 
maintenance stations. When you are ready to assign 
full responsibility for all or part of a GSE program, a 
UAP representative is the best man to sit at the other 
side of your desk! Call him at the UAP Contractual 
Engineering Office nearest you: Burbank, California, 
VI 9-5856; New York, New York, MU 7-1283; Day- 
ton, Ohio, BA 4-3841; Montreal, Canada, ME 1-4396, 


a famous family of aircraft essenttiala since 1929 


UNITED AIRCRAFT PRODUCTS, INC. 


711316 BOLANDER AVENUE, 


DAYTON, OHIO 
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However, ground support equipment 
for one Jupiter launch emplacement is 
contained in 20 trailer vehicles, a larger 
number than Thor. Also, Jupiter fuels 
and receives its oxidizer from trucks, 
while Thor receives propellants from 
tanks which are off their strategic mo- 
bility wheels. 

The Army-developed IRBM _ is 
launched from a slightly different type 
pad than that of Thor, mostly due to 
inherent differences in design of the 
missiles themselves. 

Che three operational Jupiter squad- 
rons are the 864th, 865th and 866th. 
Of these, the 864th last December 
finished a training program which 
spanned one year, and is now engaged 
in a “phased deployment” to Europe 
Second squadron, the 865th, has en- 
tered training, and with improvements 
in training techniques and progress on 
the learning curve, should be out next 
fall. Third squadron will start to assem- 
ble for training this summer. 

Each Jupiter squadron has about 500 
men, is basically similar to the Thor 
organization in that a launch area, a 
munitions area (warheads) and a 
receipt, inspection and maintenance 
area are used. 

Jupiter squadrons have the same 
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number of missiles as a Thor unit 
15. Each launch emplacement handles 
more than one missile 

There have been Jupiters used in 
space projects also. Army’s Juno vehiclk 
was the third moon shot tried by th« 
U. S. Where USAF’s Pioneers wer 
aimed at orbiting the moon, the Army 
tried for an impact with Juno. A mal- 
function also ended the Army lunar 
shot short of the target. More Jupiters 
are to be used in space programs 
Titan Firing 

Titan ICBM has had two successful 
launches after several delays. The first 
was a 200 mi. flight which was primarily 
a test of first stage propulsion, composed 
of two booster thrust chambers by Acro 
jet-General with a nominal thrust of 
150,000 Ib. cach. Second stage on this 
flight was a dummy, and water ballast 
was ‘used. Second stage operational en 
gine is an Acrojet product, with nominal 
thrust of 60,000 Ib 

In addition, the Army Corps of En- 
gineers, USAF’s construction agent for 
such facilities, has asked for competi- 
tive bids for construction of the first 
Titan operational site at Lowry AFB, 
Denver. 

This will be a hardened underground 


elevator to lift the 
firing. ‘The 
squadron of 


with an 
surface for 
house one 


facility, 
missile to the 
facility will 

Titans, will have 
ground emplacements or silos, and is 
scheduled for completion 739 days after 
contract award. USAF has released $45 
ilready to get construction 


nine separate under- 


million 
under way 

Also, the Corps of Engineers has 
asked for bids on construction of threc 
silos at Vandenberg AFB. The mission 
at Vandenberg is primarily training, but 
operational capability will be built into 
the facility. 

Lowry facility will consist of nin« 
silos 163 ft. deep and 40 ft. in diameter 
with clevators to lift the weapons for 
launch; three storage silos 73 ft. deep 
27 ft. in diameter; three control centers, 
spherical in shape, with a 51-ft. radius 
and inside height of 35 ft. 9 in. at the 
center; three spherical powerhouses 
with a 62 ft. radius, center inside height 
of 46 ft.; nine equipment silos 62 ft 
deep and 40 ft. in diameter; nine pro 
pellant terminals 47 ft. deep, 37.5 ft. in 
diameter, and six antenna terminals 65 
ft. deep, 27 ft. in diameter 

Intent is that maintenance and check- 
out of most Titan systems can be donc 
in silos or equipment terminals which 
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remote shut-off valves for 
Absolute shut-off . . 
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safety is assured 

with ANNICO 

TEFSEAL SEATS, ‘ ANNIN’s ten years of experience in the design and development 
proven in severe 
fuel, chemical and 
gas services at in a new valve concept which has been proven-in-service for 
pressures to remote, manual and throttling applications. ANNIN valves are 


10,000 psi. 


of valves for rocket and missile ground installations has resulted 


now available for pressures to 50,000 psi and temperatures 
from —400°F to 1600°F. Write for catalog 1500-D containing data 


on ANNIN valve bodies, operators and special design features. 


THE ANNIN COMPANY 
DIVISION OF THE ANNIN CORPORATION 
1040 S. Vail Ave., Montebello, California 
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are 30 to 40 ft. away and interconnected 
by tunnels. Each of the nine firing 
silos has its separate equipment and 
propellant terminals so it can function 
independently during missile prepara- 
tion. Silos are separated by several 
hundred feet of earth. 

Firing silos are in groups of three 
each. A separate control center and 
ground guidance system are provided 
for each group of three. 

Last crew action in a silo before 
launch is to prepare the missile for 
fueling, which is done automatically. 
Missile is fueled before elevation to 
firing position. 

Command guidance enables control 
of Titan until thrust termination. Later 
versions may include an all inertial 
guidance, and with ground control 
eliminated, enable all nine missiles to 
be salvoed. 


Vandenberg Layout 


Vandenberg complex will be similar 
to the Lowry facility except that it will 
be based on a group of three missile 
silos rather than nine. There will be 
other exceptions due to the training 
mission, but operational capability will 
be retained. 

Speed-up in Titan testing is expected 
by Ballistic Missile Division due to 
several factors. One is that Titan is air- 
lifted to Cape Canaveral after almost 
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complete checkout and exercise of the 
vehicle at Martin’s Denver plant. At 
the Missile Test Center, the 
needs minimum work in readying for 
launch, according to BMD. Also, 
should a_ missile encounter trouble 
which requires a return to the factory, 
a few hours flying time either returns 
the malfunctioning weapon or replaces 
it with another 

In addition, there naturally 


missile 


will be a 
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better learning curve for Titan due to 
experience backlog gained from the 
Convair Atlas program in several areas 

Navy's Polaris fleet ballistic missile, 
designed for launching from under 
water, is well into its test firing pro- 
gram, which will be accelerated this 
year. Meanwhile, work is advancing on 
the first atomic-powered submarine to 
carry Polaris. This boat, the Georg« 
Washington, is expected to be com 
missioned in 1960 


Polaris Series 


A firing conducted at Cape Canaveral 
last September started the program, test 
ing of AX vehicles, and will be followed 
by the AX-l1. AX is an almost exact 
approximation of the Polaris external 
configuration. ‘The program will con 
tinue most of this year. The AX uses 
an Acrojet-General powerplant, wher 
earlier vehicles had used Thiokol rock 
cts; these were to check out components, 
systems and such things as thrust ter 
mination and method of flight control 

Also, AX uses an electrical program 
mer to tip the vehicle for flight over 
Atlantic rather than an operational 
guidance system 

I'wenty-one 
ings, covering a period of about 14 years 
preceded the first AX shot in Septem 
ber 

Other 


successive, successful fir 


activities in the test program 
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KOHLER 


PRECISION 
CONTROLS 


The complete Kohler line in- 
cludes valves and fittings for 
aircraft, automotive and in- 
dustrial uses— manufactured 
with superior facilities by an 
experienced organization un- 
der unified supervision. Our 
engineers develop controls to 
specifications for volume pro- 
duction. Write for information. 


KOHLER Co, 
Established 1873 
Kouter, Wis. 





Check Valves: 


Connections: 


Operating Pressure: 
Proof Pressure: 
Burst Pressure: 
Temperature Range: 


Material: 


MS-33514 Flareleas tube and gasket seal 
MS-24385 Flared tube and gasket seal 


1500 PSI and 3000 PSI 
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-65° F to 275° F 


1500 PSI Aluminum 
3000 PSI Stainless Steel 
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include use of the USS Observation 
Island, a vessel which has been modified 
to do almost everything a Polaris sub- 
marine will do except submerge. Ship 
will be at Cape Canaveral soon, shortly 
thereafter will go to sea to fire missiles. 
Ship work will be a transition from land- 
based installations at the missile test 
center to full submarine operations. 

Off San Clemente island. Calif. Op- 
eration Pop Up has been run by Navy. 
In this dummy missiles are shot up- 
ward from ocean floor using a “aie. % 
tube. Tubes are loaded at the Navy’s 
Long Beach facility, towed to sea and 
sunk, then anchored to a concrete block 
on the bottom. After the dummy is 
launched, a net system is triggered 
which catches the dummy when it falls 
back to the water, protecting the 
launcher and aiding in retrieving. 

Polaris support equipment includes 
SINS, Shipboard Inertial - Navigation 
System, and other navigation systems, 
since the most accurate determination 
of the submarine’s position is required 
for programming the missile’s guidance 
before sending it on its way. 

Although operational configuration 
dimensions are frozen, improvements 
expected in propellant efficiency, war- 
head size, guidance and systems are an 
ticipated and provided for in the Polaris 
design. 

A second generation intercontinental 
ballistic missile also is coming along— 
USAF’s solid propellant Minuteman. 

Intended to be a weapon left in an 
isolated hole in the ground and remotely 
fired when needed in a retaliatory mis- 
sion, Minuteman is an extremely simple 
concept which entails a most sophisti- 
cated and elaborate enginecring effort 
to achieve the desired simplicity of the 
weapon itself 

Most critical part of Minuteman is 
the ground environment and its many 
ramifications. Reliability is the key to 
instantaneous reaction with Minute- 
man, and part of the weapon’s inherent 
advantage is the ability to be left all 
alone in its hole, far from civilization 
and population centers. 

A real problem in Minuteman devel- 
opment is who shall develop the ground 
environment. Indicative of the problem 
is the fact that with the Thor IRBM, 
ground equipment accounts for 87% 
of the weapon system's cost, and the 
ground equipment is relatively intricate 
With Minuteman, cost of ground sup- 
port equipment may well go higher pro 
portionally, and how to place develop 
ment of this portion of the weapon 
system properly is a delicate matter 

In any case, Ballistic Missile Division 
is the weapon system manager, with sys- 
tems engineering and technical direc- 
tion furnished by Space Technology 
Laboratories, so that major decisions 
will be made here. 
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Much time might be saved and cost 
somewhat reduced if the proper decision 
is made concerning placement of the 
ground environment contract or con 
tracts. Present team might be able to do 
it better due to knowledge of missile 
and systems. Or a brand new 
tractor might be able to do it better 
due to lack of preconceived ideas. 

Testing of components is under way 
in the Minuteman program. Tests re- 
lated to thrust control and thrust ter- 
mination have been conducted, and 
these parts of the problem, considerably 
different with solid propellant engines 
than with liquid, are well in hand. 

Minuteman funding is a sensitive 





con- 
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area—in view of funds appropriated by 
Congress but not spent by the Depart- 
ment of Defense. Money is available 
for spending on the program, money 
which could bring it along fairly swiftly 
and enable the system to reach opera- 
tional capability in a shorter time span 
than originally intended. Exactly what 
use will be made of available funds re- 
mains to be seen 

Minuteman has been projected to a 
constant envelope that permits growth 
to occur naturally, requiring no major 
redesign with improvements in State 
of-the-art in propulsion, warheads, et 
Growth is allowed in the design to reach 
the weapon’s projected capabilities 


OPERATIONS RESEARCH 


Expanding the Frontiers 
of Space Technology 


Future advancements in missile and space technology are 
largely dependent on activities today in operation research. 
At Lockheed, operations research scientists explore future 
programs, evaluate the objectives and requirements of new 
proposals, establish parameters for the most effective 
procedures, determine specifications, perform preliminary 
design and analysis and originate proposals for both 
immediate and long term development. 

Scientists in this area must extrapolate from known scientific 
laws or engineering principles, new methods, techniques 
and applications as far as a decade or more away. 

Studies include: game theory; linear programming; decision 
theory; statistics applications; logistics; cost analysis; 
industrial economics; electronic systems; operations 
engineering; military operations; development planning; 
and weapon systems operational analysis. 

Scientists and engineers of outstanding talent and inquiring 
mind are invited to join us in the nation’s most interesting 
and challenging basic research and development programs. 
Write: Research and Development Staff, Dept. C2-17, 

962 W. El Camino Real, Sunnyvale, California 


“The organization that contributed most in the past year 
to the advancement of the art of missiles and astronautics.” 
National Missile Industry Conference award. 
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= Spend 20 years applying advanced metallurgy 
to production. 


= Shake down 35 high-temperature alloys in the 
laboratory. 
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components for prototype power plants. 


® Swing into volume production of proved designs. 
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components and complete power packages. 
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to work on your heat problems. 


RYAN BUILDS BETTER 








@ MISSILES 


Missile Support Equipment Role Grows 


By Barry*Tully 


Missile ground support will continue to command an increasing share of 
defense spending, with $1.1 billion budgeted in Fiscal 1960 compared with 
estimated Fiscal 1959 expenditures of $900 million and not including some 
research and development money which will go to support equipment 


producers. 


Approximately one-half of the ground support total will go for electronic 


checkout and launch control systems. 


Missiles receiving the biggest share 


of the Fiscal 1960 appropriations will be the Convair Atlas intercontinental 
ballistic missile, which will become operational in 1960, and the Martin 
Titan ICBM, slated for faster development. 


Increasing in direct proportion with 
budget expenditures is the competition 
for missile ground equipment contracts. 
Prime missile contractors look upon the 
production of support equipment as an 
area where they can regain some of the 
volume lost to the guidance, propulsion 
and nose cone producers. Some tradi- 
tional equipment manufacturers feel 
that they, although perhaps better 
suited for support equipment produc- 
tion, are forced into intense competi- 
tion for the remaining ground support 
dollars. 


Simplicity Emphasis 

l'rends apparent in the development 
of missile support equipment include 
the standardization and combining of 
functions of missile checkout gear and 
simplification of missile ground han- 
dling equipment. 

Standardizing and combining of 
checkout systems will serve two pur- 
poses. It will reduce the clutter of 
support equipment now surrounding a 
missile launch site and it will enable 
relatively untrained personnel to per- 
form missile checkouts. The Army re- 
ports development of a missile checkout 
system based on a dial telephone prin- 
ciple in which a soldier can dial a coded 
series to perform a particular system 
checkout. The Air Force also is study- 
ing simplification of missile prelaunch 
checks. Some engineers fear that over- 
emphasis in this direction will result in 
checkout systems that are impossible to 
maintain. 

Simplification trend in regard to mis- 
sile handling equipment is the result of 
the development of oversophisticated, 
unreliable equipment and some expen- 
sive gear which priced itself out of con- 
sideration. 

Some of these support trends will be 
apparent at the first Atlas ICBM base 
under construction at Vandenberg 
AFB, Calif. Titan ICBM launch site, 
now under development at Vandenberg, 
will be the first hard base ICBM site, 
using “hard” in the sense of an under- 
ground site. 
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The application of the systems ap- 
proach to missile ground support has 
resulted in greater flexibility and relia- 
bility in support equipment. A few of 
the companies involved in the systems 
concept handling equipment are the 
Fruehauf Trailér Co., Food Machinery 
Corp., Goodyear Aircraft and North 
American Aviation. 

American Machine & Foundry, in its 
proposal for the Titan ground environ- 
ment contract, championed the cause 
of using commercially available han- 
dling equipment whenever possible. 


The idea is that not only would the 
equipment be far less expensive but 
missile people would benefit from the 
experience of the commercial equip- 
ment handlers 

Main piece of handling equipment 
to be used with the Titan will be a 
modified commercial crane. Unit will 
be used to lift the missile from the trans- 
porter, erect the missile and service the 
underground silo. Hard base for the 
liquid propelled Titan, with its neces- 
sary fueling and elevating provisions, 
will be a far more complex affair than 
the silos envisioned for the solid pro- 
pellant Minuteman which will be fired 
inside the silo. 

The role of ground support equip- 
ment for solid propellant missiles re- 
mains a question to many equipment 
manufacturers. The simplicity concept 
of the solid weapons implies an inde 
pendence of ground support equipment 
The Minuteman, however, as described 
in Aviation Weex (Jan. 19, p. 68), 
will rely heavily on a complex ground 
environment system to provide a push- 
button retaliation capability 

Smaller tactical solid propellant mis- 
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The GAR-2A FALCON, developed by Hughes 
Aircraft is cushioned with BLOCKSOM molded 
Paratex in this special pack for shipping to 
air bases without damage. 


Blocksom molded Paratex cushioning cradles 
the Falcon missile for shipping without damage. 


USE BLOCKSOM 


aa 


ee nl 


CUSTOM-CUSHIONING 
FOR PRODUCTS THAT 
MUST NOT FAIL 


When it is necessary to deliver products such as the Falcon guided missile 
“to target’ without fail, then Blocksom’s engineered cushioning is of 


major consideration. 


MEETS MILITARY SPECIFICATIONS 


Blocksom packaging engineers have over 25 years of experience in develop- 
ing and engineering molded curled hair cushioning for industry. Paratex 
combines the natural resilience of latex rubber with the springiness of 
curled hair to guarantee the safe arrival of delicate instruments or com- 


plete missiles. 


PHONE COLLECT or WRITE TODAY for free consultation on your packaging problems 


BLOCKSOM 
& COMPANY 
Packaging Division 


MICHIGAN CITY, IND. Name 


BLOCKSOM & COMPANY 
Michigan City, Ind., Dept, AW-39 


C) Send me folder on Paratex Packaging 


C7 Have packaging engineer call 





Company 


Address 
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siles, will require extensive ground sup- 
port. The trend appears to favor elec- 
tronic support producers. Checkout 
systems giving beth go-no-go readouts 
and pinpointing trouble spots will still 
be essential with the newer weapons. 
lire control systems for solid missiles 
is another area where work will be in- 
tensified. 

Handling of the larger solid weapons 
will create load challenges for the 
transporter and erector companies, 
presently handling only liquid propel- 
lant missiles which are fueled in the 
firing position 


Support Problems 

A problem that has plagued missile 
development is liaison between the 
many support equipment suppliers, the 
prime contractors and the military. 
Streams of changes flowing from the 
missile designer have varying effects 
thioughout the missile ground support 
system. Both prime and support equip- 
ment manufacturers agree that steady 
improvement is being made in this area, 
chiefly through better communications 
between companies and by permitting 
equipment people to get an earlier start 
than had been the case. Still, this.con 
tinues to be one of the most difficult 
areas. 

Another trouble spot in the ground 
equipment field is the collating of feed- 
back information from field units. Field 
personnel feel that no heed is paid to 
their trouble reports sent to the systems 
contractor. Producers reply that many 
reports conflict so much that it is im- 
possible to draw conclusions from them 

One reported cause of this is that 
manufacturer's bench test equipment 
and field checkout gear vary in their 
respective readouts. These variations, 
particularly in respect to electronic 
systems, can cause significant misinter- 
pretation as to the causes of malfunc- 
tion. 

Continuing demands are being made 
on electrical power supply producers to 
supply smaller, lighter, more precise 
electrical power supply units. Con- 
siderable advances have been made in 
the field of load-compensated static ex 
citers and load-sensing generators 
Transistorization of test equipment has 
in some cases eased the over-all load 
requirements; however electronic com- 
puters and guidance checkout equip- 
ment continue to demand the utmost 
in precision power. 

Significant improvement in the area 
of missile fueling is noted. Cryogenic 
ball valves have demonstrated their ef- 
fectiveness in handling liquid oxygen 
and liquid nitrogen. Manufacturers say 
that lack of precision in the manufac- 
ture of cryogenic valves caused a large 
percentage of early missile failures. 
Improved hosing and pumps also are 
contributing to successful firings. 
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CONVAIR 880 jet transport takes off on its first flight. 


Air Transport 
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custom engineered GSE 
for Convair’s B-58, F-106, and F-102 
weapons systems 


American Air Filter’s contributions 
to defense are well known to the 
U.S. Air Force and its prime con- 
tractors. For two decades Herman 
Nelson engineers have pioneered in 
the development of environmental 
support equipment for America’s 
aviation and military needs. 

In helping others with problems of 
ground support—in determining and 


fulfilling the requirements of various 
weapons systems—AAF has devel 
oped a staff of scientists, engineers, 
and technicians who are specialists 
in the GSE field. Backed by Amer- 
ican Air Filter’s vast manufacturing 
and research facilities, these AAF 
specialists are ideally qualified to 
take over the responsibility for your 
ground support equipment. They 
have made important contributions 











HERMAN NELSON portable heating and ven- 
tilating unit for the F-102. Each system pre- 
sented a different problem; each required 
specially designed equipment. For each, Con 
vair turned to AAF Defense Products Division. 


to the F-101, F-102, F-104, F-106, 
and B-58, as well as to the Atlas and 
Jupiter missiles. Herman Nelson 
Portable Heaters are in use in great 
numbers on the “D.E.W.” line, and 
were chosen for the historic South 
Pole mission, Operation Deepfreeze 
Why not utilize AAF’s specialized 
experience and resources on any or 
all phases of your GSE program? 
We invite your inquiry. 


: Ai Litter COMPANY, INC. 


DEFENSE PRODUCTS DIVISION, ROCK 
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Resurging Trunk Traffic W on’t Be Cure-All 


By L. L. Doty 


Washington—Prospects that the trunkline industry will return to its his- 
toric growth pattern after suffering its first trafic decline in 10 years during 


1958 now appear bright. 


General optimism throughout the industry over the renewed expansion 
of airline traffic during the next 12 months ranges in forecasts from a 3% 


increase over 1958’s revenue passenger miles to a 10% rise. 


However, such 


optimism is confined to revenue and traffic categories: most observers are 
convinced that the industry’s chances of escaping this year from the two- 


year-old profit squeeze are slim. 


An AviaTION WEEK survey now in- 
dicates that net earnings for the trunk- 
line industry will reach $43 million this 
vear compared to a $40 million profit 
last year and a $27 million net figure 
in 1957. 

Although this 43% improvement is 
an encouraging sign, most airline off- 
cials are fully agreed that the amount 
falls far short of the profit margin the 
industry needs to back its $3 billion re- 
equipment program, including spares, 
now under way. 

In addition, industry leaders are quick 
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to point out that the amount is as larg« 
as it is only because of the strong carn 
ing power of four carriers among the 12 
trunklines: American, Eastern, North 
west and United. 


Airline Profits 


American last vear showed an esti 
mated net of $13 million, Eastern $7 
million, Northwest $5.5 million and 
United $14 million. Balance of the 
airlines reported either substantially 
smaller profits or net losses so that the 
bulk of the industry’s showing last year 


was made up by the earnings of thes¢ 
four 

Forecast for total operating revenues 
for 1959 is set at $1.6 billion by Avia 
rion WEEK. 

his compares with an 
gross revenue for the trunkline industry 
of $1.5 billion last vear 
climb from an estimated 
1958 to about $1.55 


estimated 


| xpenses are 
expected to 
$1.45 billion in 
billion this vear 

All forecasts are based on the 
that the general will go 
through this vear without 
tacular setbacks and that the 
tional product will continue to rise dur 
ing the vear to reach the $470 billion 
mark by December 

Che forecasted profit figure is based 


theory 
coonomy 
an\ spec 


o 
ZTOSS na 


on the assumption that most carriers 
will cling to a Civil Aeronautics Board 
depreciation policy calling for an across 
the-board seven-year depreciation with 
residual value for aircraft and 
Financial analysts say the Board 


a 15% 
Spares 
policy, which is no longer a regulation 
because of a Supreme Court refusal to 
has the effect of 


uphold the ruling, 
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PARADE of new jet transports now includes the first Boeing 7067-320 Intercontinental, 
powered by Pratt & Whitney JT4 turbojets. Rolls-Royce Conway will power 420 series. 


= 


“a> anal _ 


FARTHEST away is the Convair 600, on order by American Airlines (above). It will have 


General Electric turbofan engines. 


Bocing 707-120 in Continental markings (below). 





inflating profits and creating “paper 
earnings. 

rhe industry generally has not been 
too eager to exude enthusiasm over the 
prospects for the year for fear of lead- 
ing the Civil Aeronautics Board to con- 
clude that a fare increase is no longet 
justified. On the other hand, it must 
demonstrate financial health to bankers 
and investors in order to capture long- 
term loans in a tight money market and 
to lay the ground for an expansion of 
equity bases. 

Che past year’s activities have been 
sufficiently slack to prove the need for 
a fare increase. Whether the recent 
reversal of the downward traffic trend 
will bear any influence on the Board's 
decision in the general passenger fare 
investigation remains to be seen. 


Investor Interest 


Meanwhile, the introduction of the 
turbojet and turboprop _ transports 
coupled with a sudden upward spurt 
of traffic during January has attracted 
investor interest in airline common 
stocks listed on the New York Stock 
Exchange. Reaction among professional 
traders and large bankers, however, has 
not been as enthusiastic despite the 
obvious trend. 

Here are the chief reasons behind the 
rosy views of the trunklines—sharp con- 
trasts to the dismal outlook that pre- 
vailed throughout most of last vear 
e Decline in trafic volume during 
1958—now estimated to be less than 
1% —is attributed generally to the eco- 
nomic recession which retarded busi 
ness activity during the first ninc 
months of 1958. Most economists now 
predict that the current upswing in 
general business will continue through 
out the year. This recovery is expected 
to be reflected by a resumption of ai 
line trafic growth 
e Major labor issues have been ir 
solved so that the airlines will not be 
faced with a disrupting flurry of drawn 
out strikes like those in December 
which toppled trunkline revenue pa 
senger miles 12% from the previous 
December and sliced available seat miles 
by 25%. 
¢ Impact of jet transport service is ex- 
pected to generate new trafhc Ex- 
panded promotional and advertising 
campaigns designed to sell the new tur- 
bine equipment to the traveling public 
are prompting both manufacturers and 
the airlines to compete with similar 
programs keyed to air travel in general 
Outlay for advertising and publicity 
during 1959 will establish an all-time 
high for the industry. 
eElimination of round-trip, open-jav 
and circle-trip discounts and the reduc 
tion of the family plan discount in O 
tober will boost revenues during 195 
Although the industry continues to « 
for fare increases in excess of 12% as 








UNITED AIRLINES’ first Douglas DC-8 makes its initial flight. Deliveries will not begin until late this year. 


a means of restoring a healthy profit 
margin, chances are now strong that the 
Civil Aeronautics Board will either vote 
against any fare hike or will grant an 
increase of no more than 3%. Deci- 
sion in the Board’s general passenger 
fare investigation will be issued before 
July 1. 

e Trafic will be generated by new 
travel-promotional plans now being de- 
vised by the industry. One of the first 
of the new type programs, which are 
keyed to marketing techniques, is Capi- 
tal Airlines’ plan to sell vacation pack- 
ages to large industries for employes 
who wish to pay the costs on a wage 
deduction basis 


Jet Fleets Grow 


Major event of 1959 will be the ex- 
pansion of turbine-powered equipment 
fleets on domestic routes throughout 
the U.S. National Air Lines began 
Boeing 707 turbojet service on routes 
between New York and Miami in De- 
cember through an equipment-lease ar- 
rangement with Pan American World 
Airways. 

American Airlines started nonstop 
New York-Los Angeles Boeing 707-120 
and New York-Chicago Lockheed Elec- 
tra service in January. During the first 
15 days of operation, the American 
Boeing recorded a 99.2% load factor, 
testifying to the popular appeal of the 
turbojet transport. During the same 
period, Electra load factors were 86% 
on westbound flights, 80% eastbound. 

Eastern was forced to delay inaugura- 
tion of its Lockheed Electra service 
from Dec. 1 to mid-January because of 
a 39-day strike shutdown. The carrier 
is accepting delivery of its 40 Electras 
at a rate of one a week and is now 
operating the turboprops on routes 
from New York to Miami, New Orleans 
and Houston. By the end of the year, 
U.S. scheduled airlines will have a to 
tal of 78 turbojets and 210 turboprops 
in service. 

Introduction of the jet era in the 
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CONVAIR’S 880 was the latest of the jet transport entries to make its first flight. 


— 


LOCKHEED ELECTRA turboprop has gone into service with American and Eastern airlines. 
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Comparative Airline Unit Passenger Revenue Trend 





PER CENT 
2407 


2204 


4 


200 


4 


180 


4 


160 








TT 





PEP ep EE 
Se eSRRREE 
} +—+—_ : | 

ee | cba | 


PRICES a! os 





if ' PUBLIC 
_TRANSPORTATION| 


t 


| AIRLINE REVENUE 
PER PASS. MILE 






































U.S. was marred by the crash of an 
American Airlines Lockheed Electra 
during the final approach of a landing 
at LaGuardia Field in February. The 
following day, a Pan American Boeing 
707-131 plummeted into a steep spiral 
dive from an altitude of 35,000 ft. to 
6,000 ft. before the crew was able to 
pull the aircraft back into level cruise 
position. 

However, latest traffic figures from 
American, Eastern and National give no 
indication that the traveling public is 
shying away from the newer equipment 
because of these incidents. Carriers 
now contend that the new aircraft will 
probably be directly responsible for a 
return to a normal growth pattern al- 
though no one is so optimistic as to 
predict that the historic 13-18% an- 
nual increase will ever be restored. 


Traffic Slowdown 

Revenue passenger miles for the vear 
were down .3% compared to a 13.2% 
increase recorded for the 12 months 
ended December, 1957. Drop was due 
primarily to a 4% drop in first-class 
revenue passenger miles since coach 
revenue passenger miles climbed 5.6%, 
an insignificant rise compared with the 
18% increase recorded in this category 
during 1957. 

At the present time, an AVIATION 
Week forecast for 1959 indicates that 
revenue passenger miles will show an 
increase of about 7% over 1958. Big- 
gest increase 1s again expected in the 
coach category during the vear. 

Return on investment in 1959 is ex- 
pected to show only a slight increase 
In 1958, return on investment—net 
profit plus interest on long-term debt 
as per cent of net worth plus long-term 
debt—was 5.2%. 

Return margin on sales for the vear 
was 3.5%. Return margin on sales is 
based on net profit plus interest on 
long-term debt as per cent of operating 


revenues 


Traffic Progress 

Further progress toward the elimina- 
tion of traffic jams in the overcrowded 
airways is expected with the final organ 
ization of the Federal Aviation Agenc' 
The new agency, which absorbs the 
\irwavs Modernization Board, Civil 
Acronautics Administration and_ the 
safety rule-making functions of the 
CAB. became law in August when 
President Eisenhower signed the Fed 
eral Aviation Act of 1958, approved 
earlier in the month by Congress 

Elwood R. Quesada was named ad 
ministrator by the President in October 
and the FAA became a fact Jan. 1. 
Quesada began naming assistant admin 
istrators and office chiefs shortly after 
accepting the appointment and the new 
organization is now geared to take over 
the operation and maintenance of air- 
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ways and air trafic control facilities. Domestic Trunkline Traffic Activity 
Strikes that grounded Capital, ‘TWA, During 1958 C pared to 1957 


Eastern and American airlines late last 
year resulted in a mutual aid pact de- 
signed to provide financial aid among 

= airlines in the event of a strike. Pe, Available Seat Miles Load Factors 
rhe Board found the agreement was (in Billions) (in Billions) 

not adverse to the public interest and 
tentatively voted its approval of the 
plan. 





1958 1957 1958 1957 1958 1957 


_ January 07 90 51 95 
Pact Opposition February 72 70 08 76 


. , . 3 March +a 00 ol 42 55 
lhe agreement was signed by Ameri April on ee = — 


can, Capital, Eastern, Pan American, May bee % 02 50 13 
'WA and United. It is not considered June a RS 28 33 63 81 
likely that the list of members will be - - = = - 
increased since a number of airline eames AGRE =. os 7 16 
heads, not signators to the pact, are September 10 10 60 24 
vehemently opposed to the program. October 10 02 49 21 
However, all but two airlines are sup- November 78 79 90 4 
porting a similar arrangement that anes ass -” - ” , 
calls for financial protection through 
coverage by insurance groups such as 
Lloyds of London. 

Publication of a report on the airline 
industry prepared by Dr. Paul Chering- 


ton for Quesada, then special presiden- Domestic Trunklines—Estimated Traffic and Revenues 
tial aide for aviation, drew widespread 1957, 1958 


interest to the financial problems of the 
airlines. Cherington’s recommendations 
that new markets should be tapped by Per Cent 
the airlines through the use of pro- TRAFFIC 1958 1957 Increase 
motional fares and other devices has —_—_—_—_—— - 

been strongly endorsed by the industry. 














(000 omitted) 
Most observers view the report as criti- Revenue Passenger Miles 25,539, 400 25,250, 100 
a] Civil Aeronautics Boar regula- Mail Ton Miles 105, 200 98, 800 
- of ¢ “te as were’ , d “eu Express Ton Miles 47, 300 44, 400 
tory activities in nancia matters Freight Ton Miles 234, 600 220, 500 
Major problem facing the industry Revenue Ton Miles 2,846, 600 2,798,900 
now appears to be the financing of new — 
equipment. Most of the industry has 
made arrangements for long-term loans 


REVENUES 


. Passenger $1,380, 900 $1, 287, 200 
to cover at least part of the cost of ne | 35,600 $3,000 


converting to turbine equipment. How- Saseees 14.200 14.700 
ever, the prospects that all carriers Freight 55,400 49,900 


within the industry will survive the Other 38, 500 34,100 
Total Revenve 1,524,800 1,419,600 


transition are, at this time, grim Sete Gupeness 1 464,600 1377, 600 
A number of observers anticipate Net Operating Income. . 7 60, 200 42.000 
sweeping changes in the traditional Net Profit (after taxes and interest) 30,000 27,000 
structure of the industry's route make- 
up and are forecasting that mergers or 
even bankruptcies may eliminate some 
familiar corporate names from the 
industry’s roster. Those carriers which 
have consummated loan agreements gta] Traffic on U. S. Common Carriers 
with banks and insurance companies 
are looking to retained earnings, equity 
sales, returns on the sale of piston-engine 
equipment as means of raising funds to 
meet the demands of jet operations 


Newweeo- OO WwW 














1957 (ACTUAL) 1958 (EST.) 


Equity Problems 

Unless the industry is able to break Passenger-Miles Percent | Passenger-Miles Percent 
the current profit-squeeze, chances of a m ae caaeany sree 
increasing capital by retaining earnings 
aie poor. And despite the interest in rrr ee ian 
airline common stock on the New York 96 ane 600.600 on 900 600.600 oe 
Exchange, bankers and financial experts 14.006 000.000 24 ane ann Bee = 
are not yet certain that the industry mee ii eAtey = 
can successfully undertake any equity . | 72,018, 100,000 63, 200,000,000 0 
financing at this stage of the game. 

The used-plane market continues to 
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ALTREX CLEANS FAST! In as little as 3 minutes, 


ALTREX removes oil and dirt for trouble-free spot welding, anodiz- 
ing, chemical film application, metal bonding, and other finishing 
operations! 


ALTREX CLEANS SAFELY! Won’t attack aluminum or 


magnesium! Also suitable for steel, cast iron, brass, and other metals. 


ALTREX RINSES FREELY! In hot or cold water — even 


after drying on work! Exceptional detergency. Ideal for presoak 
cleaning in plating and other processing lines. Outstanding solution 


life! 


ALTREX STEAM-CLEANS, TOO! Nonscaling! Won’t 


corrode aluminum or injure paint. 100% soluble. 


For more details on ALTREX — or information on Wyandotte’s other 
aircraft-cleaning products—call your Wyandotte representative 
today. Or mail coupon. Wyandotte Chemicals Corporation, Wyan- 
dotte, Michigan. Also Los Nietos, Calif. Offices in principal cities. 


andotte CHEMICALS J. B. FORD DIVISION 


Specialists in Aircraft-Cleaning Products 


seme e MAIL COUPON TODAY! euuuan 
Wyandotte Chemicals Corporation, Dept. 3121, Wyandotte, Mich. 


Please send information on: 

] Paint Removing [] Aluminum Cleaning and Brightening 

] Aircraft Cleaning [-] Removing Exhaust Stains 

] Electrocleaning [] Chemical Products for Airframe Manufacture 
Carbon Removal [) Barrel Finishing 
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AIRLINE 1957 1958 


66 
59 
57 
51 
58 
53 
54 
47 


American 64 
Braniff 58 
Capital aa 58 
Continental 53 
Delta. . 59 
Eastern 59 
National. . 59 
Northeast . 47 
Northwest 57 55 
TWA 62 64 
United ‘ 60 64 
Western.... 64 54 


@enenuwwvowoneo 


Veuwerenounsd<— 


“Estimated 











be depressed although there are flur- 
ries of bids from time to time that 
lend encouragement to traders in the 
plane market. American Airlines last 
year sold 25 DC-7s to General Aircraft 
and Leasing Corp. at a price of approxi- 
ately $900,000 each. However, current 
demands for large piston-engine aircraft 
are not sufficient to indicate a quick 
upturn in prices is in the offing. 

Last year, two carriers—National and 
Delta—were forced to cut back on their 
original orders for DC-8s and many 
observers feel this is not the last of 
cutbacks or cancellations. Solution may 
lie in the leasing of equipment including 
engines or the farming out of mainten- 
ance and overhaul work. 

American Airlines has leased all its 
turbine-engine equipment from manu- 
facturers or from lease agencies repre- 
senting the manufacturer. National 
solved its immediate jet problem 
through a lease agreement with Pan 
American which permits both carriers 
to utilize PanAm’s Boeings on their 
respective routes. A further expansion 
of such programs can be expected late 
this year or in early 1960. 

Most carriers are not anticipating an\ 
major operational problems as the tran 
sition from piston-engine equipment to 
turbine-powered aircraft increases in 
scope. Domestically, both American 
and National held to an impressive 
operational performance factor during 
the early stages of Boeing 707-120 
schedules. In the first two months of 
its turbojet service, National exper 
ienced two engine failures with the 
Boeing, only one of which called for 
an off-station engine change. 

In addition, the two carriers reported 
few airways trafic problems, primarily 
because of the limited trafic volume in 
high-altitude airways. National, which 
operates under complete radar coverag¢ 
between Florida and New York, told 
AviATION WEEK that it has encountered 
no conflicting traffic enroute and that 
the aircraft enters into holding stacks 
without suffering too severe an eco- 
nomic penalty. 
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U.S. Aircraft Engaged in Air Transportation 


SCHEDULED AIR CARRIERS, DOMESTIC & INTERNATIONAL SERVICE 
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| Douglas Viscount 


OPERATOR } DC-7* | DC-6t | DC-4 | DC-3 v810 vV745 | 188 | 1649 | $1049 749 404 202 «707 = «377 440 | 340 240 «1-27 | (§C468)—CG--121 
049 


Allegheny 15 
American 
Bonanza 

Branift 

Capital 
Caribbean-Atiantic 
Central 
Continental 

Delta “—y 

Eastern 





Frontier 
Lake Central 
Mackey : 
Mohawk 
National 
North Central 
Northeast 


Northwest 


PAWA-AD 
PAWA-LAD 
PAWA-PAD 
Piedmont 
Resort 
Southern 
Trans-Texas 
Trans World 
United 

West Coast 
Western 


CARGO LINES 
Aaxico 


Aerovias Sud Americana 

Flying Tiger 

Riddle 

Seaboard & Western 

Slick 

TERRITORIAL AND ALASKA 

LINES 

Alaska Airlines 

Alaska Coastal 

Cordova 

Ellis 

Hawaiian 

Northern Consolidated 

Pacific Northern 

Reeve Aleutian 

Trans Pacific 

Wein Alaska 


Total: All Domestic and 
International Aircraft 252 359 84 330 15 65 


* DC-7, -7B, -7C + DC-6, 6A, 6B tL 1049, 1049CD, 1049G, 1049H 


Lockheed 


39 111) 192 


® includes 7 L1& 


Martin Boeing 


95 


26 6 
$046 & CW20T 


32 


31 


Convair 


133 


Fair- | Curtiss; Grum- 
child man | Totals 
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LOOK UP! 


THERE GOES... 
TEXACO SYNTHETIC AIRCRAFT TURBINE OIL 


As the commercial jets streak their vapor trails more and 
more frequently across the sky, you'll find Texaco up 
there flying with them. 

Leading U. S. jet turbine manufacturers* have 
approved Texaco Synthetic Aircraft Turbine Oil 15 or 
EMS—and the airlines know and rely on the famous 
Texaco quality and aviation engineering service that have 
kept Texaco predominantly the leader in aircraft lubri- 
cation for the past quarter century. 

Every lubricant characteristic essential to jet service 
is amply found in Texaco Synthetic Aircraft Turbine Oil 

low viscosity at low temperatures, low volatility, good 
oxidation and thermal stability at high temperatures, 
non-corrosiveness to engine metals and excellent gear 
load-carrying ability. Its performance in high speed high 
temperature bearings under severe operating conditions 


has been proved outstanding. 


142 


Call the nearest of the more than 2,000 Texaco Dis- 
tributing Plants in all States, or write: 

lhe Texas Company, Aviation Sales Department, 135 
East 42nd Street, New York 17, N. Y. 


"PRATT & WHITNEY AIRCRAFT JT-3 and JT-4 engines used in Boeing 
is, 720s and Douglas DC-8s. GENERAL ELECTRIC CJ-805 engine used 
1 Convair 880s. ALLISON 501-D-13 engines used in Lockheed Electras. 


TUNE IN...Metropolitan Opera Radio Broadcasts Saturday Afternoons, CBS 


30) TEXACO 


LUBRICANTS 
AND FUELS 


for Jet, Prop-Jet and Piston-Engine Aircraft 
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U.S. Flag Lines Feel Competitive Pinch 


By Glenn Garrison 

New York—Increased foreign competition, slowed traffic growth, and labor 
troubles helped make 1958 a problem year for most U.S. flag carriers as they 
struggled to handle the transition problems and financial load of expensive 
jet fleets now rolling off production lines. 

Pan American World Airways kicked off the U.S. jet age last fall with 
transatlantic Boeing 707-120 schedules, but heavy impact of jets on the inter- 
national market won't be felt until they are delivered in quantity sometime 


next year. 


Meanwhile, U.S. operators faced a snarl of international con- 


troversy over jet surcharges and bilateral agreements as they prepared for 


full-scale jet services. 

Foreign-flag carners with expanded 
piston and turboprop fleets made the 
most of the interim last vear and cut 
into the U.S. share of the total traffic. 
rhe U.S. carriers registered slight gains 
for the most part in 1958 but in some 
suffered decreased traffic § totals 
For various economic and political rea 
sons, services to some geographical areas 
were particularly hard hit and 
where business was still booming, as on 
the North Atlantic, the U.S. share was 
smaller 

Pan American, biggest U.S. flag op 
erator, gained only 9,720 passengers last 
world-wide services—an in 
crease of .03 to 2,892,894. Its Atlan- 
tic operation was responsible for this 
small gain, since Pan American's Latin 

Pacific-Alaska Division 


Division 
traffic well under 1957 totals 


Cases 


even 


vear in its 


and 


wec'c 


Latin Price War 


rans World Airlines, hit bv a 
strike last fall, carried 273,- 
$70 scheduled passengers on its inter 
national routes, a gain of .9% over the 
wrevious vear. TWA, however, carried 
4,933 charter passengers, mostly under 
Military Air Transport Service Contract, 
curing 1958, for a total scheduled and 
charter increase of 13.7 Panagra’s 
trafhe between the U.S. and South 
\merica dropped from 139,409 pas 
engers to 128,77¢ The airline went 
to the Civil Board last 
fall with a blam 
ing its losses on cut-rate foreign com 
petition and expressing the fear of 
in all-out price war in the South Ameri 
can air market 

Delta Air Lines’ international traffic 
fell from 70,062 to 57,829 passengers 
President C. E. Woolman listed the 
economic recession and political unrest 
in the Caribbean as factors in the 1958 
United Air Lines carried 100, 
160 passengers in its territorial 
tion to Hawaii, a drop of 1.8‘ 

American Airlines carried 127,000 
passengers between the U. S. and Nex 
ico, down from 138,000 im 1957 
American last Januarv began fiving daih 
non-stops between Chicago and Mexico 
under new authority resulting from the 


mechanics’ 


\eronautics 


request for subsidy, 


results 


opera 
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Mexican-U. § 1957 
Nonstop character of the flights resulted 
in an increase in passenger miles for 
the year from 100,303,000 to 115,302,- 
000. <A_ pilots’ strike and 
foreign and U. S. competition to Mex- 
ico were factors in fhe passenger drop. 


Other Gains 


Braniff Airwavs’ South American 
operations showed a 6.2% gain in 1958 
for a total of 46,548 passengers. Na- 
tional Airlines carried 51,433 passengers 
on its routes to Cuba from Miami, New 
York and Tampa, up from 40,168 in 
1957 

otal travei market between the U.S 
increased _ last 


agreements of 


increased 


and foreign countries 
vear, but at 
totaled 3,402,3 
vear ended June 30, 19 
of 11% compared to a 
during the 
dian trafhe is excluded from these 
figures). U. § non 
scheduled flag lines’ total 
was 60% June 
30, 1958 
Foreign flag carriers increased thei 
total of passengers into the U. S. bi 
13° ind of passengers departing th 


{ S. bv 23 Respective [ Ss. al 


a slowing pacc Air pas 


sengers > during the 


! 


5, an mecreas 
15 Increase 
previous vear (most Cana 
scheduled and 


ot the 


ended 


hare 
during the vear 
This was a drop of 2° 


carrier increases were 5 ind 10 

Airlines fared extremelh 
cver, compared to carriers during 
1958. Arrivals 


countries b 


well, how 


the vear ended Junc 
in the U. S. from fe 


sea dropped 7 ti 


reign 

{ 34. ++ passen 
gers. Departures increased by only about 
5.000 passengers for total of 584.906 
Air trafic led sea traff 
by 2,182,783 

Pan 


is the 


for the period 
Passe ngers 

American's appearance last year 
first | S. ict operator on the 
international scene emphasized a num 
ber of political, economl ind 
flag carriers 
battles over 
this 


ration of Pan 
| 


Opeta 
tional problems the U. § 
face. In one of the bitte 
trathe 
country and others, inaug 
Am’s jet service to Paris wa 
by France's denunciation of its bilateral 
pact with the U.$ 
tain until the 
augural date whether France would let 


right agreements between 


threatenes 


It appeared uncer 


almost up Oct. 26 in 


the Pan American jet come into Paris. 
France’s requests for a polar route and 
broader service rights in the U. S. are 
still under negotiation. They are typical 
of the controversial problems which 
exist in this area as foreign carricrs 
seek to expand their U. S. markets and 
U. S. carners battle against the inroads 
of foreign competition 

Another battle with Pan American in 
the thick of the fray broke into the 
open last fall when International Ai 
lransport Assn deadlocked 
on the question of jet fares. At thei 
trafic conference in Cannes, the ai 
lines failed to agree on this hotly fought 


shall be 


members 


issue of whether a surcharge 
applied to all turbojet fares. Pan Ameri- 
backed by British Alr- 


Corp others, resisted 


can, Overseas 


ways mong 
imposition of a surcharge and the con- 
It re- 


was striving 


ference ended without a solution 


convened last month and 
hard for a 
March 31, date the current fares expire 
Unless the IATA 


open-rate crisis could develop on the 


North Atlantic this veat 


compromise agreement by 


members agree, an 


Noise Problem 


From the operational standpoint, the 
first big hurdle Pan American had to 
clear with its jets was the barrict 
thrown up at Idlewild by the Port of 
New York Authority An 1llth-hour 
approval by the Port Authority allowed 
bring in the 707-120 


nose 


the airline to 
operating restrictions whit h 


start of 


under rigid 


were gradually reduced by the 


service. The remaining anti-noise restr 
tions severel 


first 
runwa\ us ind 


hand ipped the jet in it 
operations by limiting 
hence takeoff veight, 

that was rarel 


scheduk dl 


resulting in Crvict 
nonstop. BOA maller de Havilland 
Comet 4 jct transport wa ilso cleared 
for Idlewil yperation and New Yor 
London I began Obdct } 
Comet s« not hampered | 
estriction hi 


wed for th 


situation has bee: 


Boeing bi unwa 


lor 
American 
operation 


Another 


Bourg 
it Rome vh 
the airline ial Paris-Rome contin 
ing flights wer ide with piston 
craft instead of jcts because the Italian 
id difhculti m the 
proposed jct operation at Rome's ai 
Italy was accused at the tim 
id because of the 
litalia i i leading 
yet fare Ih 
md Pan Ameri 

to Rom 


with its 


government four 


port 
taking its star 
issue, im which 


surcharg 
proponent of a higher 
ban was lifted, however, 
can is now fiving its jet 

The airlin ntract pilot 
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expired last year as jet services were 
getting under way and all jet flights 
for the first few months were flown 
by supervisory pilots. This limited the 
expansion possibilities, but Pan Ameri- 
can and the pilots signed a new agree- 
ment last month, adding a third pilot 
to flights not already carrying a pilot- 
ualified navigator. Top pilot pay under 
the new contract went up to $33,000. 

Pan American and the other trans- 
atlantic airlines carried a total of 1,193,- 
000 scheduled passengers across the 
North Atlantic last year, a gain of 23% 
over 1957. This happy exception to the 
general picture was blurred somewhat 
from the U. S. flag point of view by 
the fact that Pan American’s traffic 
increase was only 8% and TWA’s was 
only 4.5%, the rest of the increase 
going to their foreign flag competitors. 
Pan American had increased its ca- 
pacity on the route only 12%, however, 
compared with an over-all seats avail- 
able increase of 33%. Big factor in the 
transatlantic results was the new econ- 
omy class fare, which went into effect 
last April and accounted for more than 
half the 1958 passenger total. 

The economy fare touched off the 
transatlantic battle of the sandwich. 
The new class, supposedly limited by 
IATA to minimal passenger comforts 
and comestibles, brought fierce com- 


petition in so-called sandwich offerings 
which led to at least one $20,000 fine 
by IATA against a foreign carrier. The 
U. S. flag carriers’ sandwiches were un- 
ambiguous and caused no trouble. If 
nothing else, the sandwich war pro- 
duced a number of tongue-in-cheek 
newspaper features and thereby drew 
much attention to the new fare. 

Pan American and TWA operated 
their polar route services between the 
West Coast and Europe for the first 
full year in 1958, with Douglas DC-7Cs 
and Lockheed 1649A Constellations, 
respectively. Pan American’s passenger 
total was 19,818, and TWA carried 
9,100 passengers on the route. 

North America, including its neigh- 
boring island areas, continued last year 
to be the major source of air travel be- 
tween the U.S. and foreign points. 
Total for the year ended June 30, 1958, 
was 801,061 passengers departing the 
U.S. for North American points, with 
Cuba accounting for 279,191 of the 
total, the British West Indies 227,980, 
and Bermuda third with 93,181. 

Second area in volume in such travel 
was Europe, with 567,502 passengers 
arriving from the U. S. by air. Of these 
155,881 air passengers departed the 
U.S. for the United Kingdom; 98,751 
departed for Germany, and 85,878 de- 
parted for France. 


IDLE TWA Constellations line the ramp at Idlewild during last year’s strike. 
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BJ ELECTRONICS 
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Searching for an electronics organization with a solid foundation of manufactur- 
ing, engineering and administrative know-how? One able to carry your project 
to its successful completion quickly and economically? Consider BJ Electronics’ 
record of achievement as prime and sub-contractor for major Air Force, Navy and 
Signal Corps programs. Here’s a well-equipped production team with facilities 
readily adaptable to fulfilling your specifications. Consider your need . . . then 
consider our ability to support your program. [2*~ Write for facilities brochure. 
_ BJ Electronics, Borg-Warner Corporation, 3300 Newport Boulevard, Santa Ana, Calif. 











brings unprecedented 


Latest military helicopter achieves new 
standards of performance; carries Bristol's 
extensive experience of power trans- 


mission into twin-rotor field. 


The Bristol 192 introduces significant advances in twin- 
rotor flight. Extremely efficient performance; completely 
reliable on one engine only; a markedly satisfactory 
power/weight ratio. 

It offers a high degree of serviceability. For Bristol’s 
long experience of helicopters, particularly in the vital 


areas of power transmission and rotor-head design, has 
been embodied in the 192, to give reliability and ease of 
maintenance beyond that of any competitor. 
Answers stringent safety and 
load requirements 
Ordered for the RAF, the 192 has been designed to meet 
military requirements, including the ability to lift 25 
troops, or 6,000 lb distributed freight. 
Its two Napier Gazelle 1,300 shp “free turbine” engines, 
interconnected to keep rotor-phasing true and for single- 
engine safety, deliver sea-level power up to 6,000 ft, and 





provide ample power reserves for emergencies. In fact, 
with one engine driving both rotors, the 192 climbs at 
more than 1,200 ft/min, and can make a safe, fully 


controlled landing. 


The 192 cruises at 120 knots: has a maximum range of 


400 miles. It hovers at 8,000 ft, without ground effect, 
reaching service ceiling at no less than 13,250 ft. 

Full production of the 192 began from the drawing- 
board, a policy made practicable by Bristol’s unequalled 
experience—gained through the experimental 173 and the 


Sycamore. 


BRISTOL 


y\imela= his 


BRISTOL AIRCRAFT LIMITED - ENGLAND 


THE BRISTOL AEROPLANE COMPANY (USA) INC 


400 PARK AVENUE, NEW YORK, NY 





For moderate, economical 
silencing of jet- 

powered commercial 

and military aircraft... 


NEW KOPPERS PORTABLE RUN-UP SILENCER 
TAKES THE PUNCH OUT OF JET NOISE 


Now, airports, air bases and manufacturers of 
jet engines or airframes can run up jet engines 
without complaint or creating physical hazards. 
The Koppers Portable Run-Up Silencer reduces 
noise by 25 to 30 decibels—lessens the risk of 
hearing damage to operating personnel, im- 
proves community relations and reduces speech 
interference. 

The new portable silencer inhibits the gener- 
ation of jet engine noise, rather than suppressing 


it after the noise has reached fuil intensity. The 
unit is light in weight and completely portable 
—no direct attachment to the aircraft or engine 
is necessary. Look to Koppers with its longest 
experience in the industry to solve your aviation 
noise control problems. 

Write for Koppers new sound control bro- 
chure today. KOPPERS COMPANY, INC., Sound 
Control Department, 3503 Scott Street, Balti- 
more 3, Maryland. 


— SOUND CONTROL 


KOPPERS 


w Engineered Products Sold with Service 


Circle Number 82 on Reader-Service Card 
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WEST COAST Airlines’ Fairchild F-27 turbine transport taxis on ramp at Seattle. 


Loeal Service Carriers Cite 


By Robert H. Cook 


Washington—Local service carriers are facing 1959 with renewed vigor and 
optimism as a tesult of progress last year which saw significant gains in all 
phases of their operations and legislative action removing many roadblocks 
to future growth. 

However, any hope of a subsidy free status for this class of carrier is not 
expected to be realized before the passage of a full decade (AW Dec. 22, p. 39) 
as a result of new equipment programs and route expansions, both of which 
began to materialize in 1958. An estimated 79% of the total industry 
subsidy is currently paid to the 13 local service airlines which will collect 
$48.9 million for Fiscal 1960. Legislation being sought this year for further 
flight re-equipment aid could appreciably increase this figure, according to 


industry spokesmen. 








Progress 


Nonetheless, last year’s advancement 
constitutes a solid and practical bas 
local service operators say, which will 
allow them to 
eventual independent status. Both Con 
gress and the Civil Aeronautics Board 
have pointed out that while new rout 
awards and heavy flight re-equipment 
programs will undoubtedly increase sub 
confident this com 


the carriers’ earn 


ittain step by step, an 


sidv bills, they are 
bination will increas¢ 
ing power sufficiently to achieve a goal 
of a subsidy free operation 

Preliminary estimates submitted by 
the carriers for 1958 indicate the fol- 


PASSENGER and baggage loading procedures followed by West Coast for its F-27 service. 


AVIATION WEEK, March 9, 1959 





@ AIR TRANSPORT 


U.S. Local Service Airlines 


SELECTED OPERATING STATISTICS YEAR 1958 
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lowing results: 
e Operating revenue increased from 
$82,139,942 in 1957 to $94,307,767 
last year for a 14.8% gain. 
© Operating expenses of $93,093,856 
were 12.3% above those of $82,900,215 
for 1957. 
© Operating income of $1,213,911 was 
realized last year as compared with a 
loss of $760,273 for the previous year. 
¢ Total mail pay climbed from $30,- 
861,311 in 1957 to $33,521,316 for 
last year. 
© Revenue plane miles of 73,555,000 
were 7% above the 68,402,000 recorded 
for the previous year. 
e Passenger load factor average ad- 
vanced from 49.9% for 1957 to 50.5% 
last year, for a gain of 0.6%. 
Significant developments which ac- 
counted for local service growth last 
year and will provide for further expan- 
sion this year are: 
e Guaranteed Loan Bill authorizing the 
government to guarantee 90% of loans 
up to $5 million for the purchase of 
new flight equipment. By the end of 
1958 a total of $13,805,500 was ap- 
proved for guarantee by the Civil Aero- 
nautics Board for Bonanza, Piedmont 
and Pacific airlines, all of which pur- 
chased the new Fairchild F-27 turbo- 
prop as a replacement for DC-3s. This 
year North Central Airlines obtained 
approval of a $2,340,000 loan for the 
purchase of five Convair 340s. 
Passage of the bill is considered one 
of the most important milestones in 
the local service industry. Its supporters 
say it will enable the carriers to attract 
the necessary financial backing to begin 
a modernization of badly outmoded 
fleets. Pressing need of the locals for an 
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almost complete revamping of their 
fleets, along with the relatively high 
price of such aircraft as the F-27, which 
sells for $600,000, plus the apparent 
willingness of some lending institutions 
to make loans backed by the bill, have 
influenced the carriers to enter new 
legislation asking that Congress extend 
the loan guarantee to a maximum of 
$10 million. 

Passage of capital gains legislation last 
April to permit carriers to retain girs 
realized from the sale of obsolete flight 
equipment. This includes a proviso that 
the money be actually reinvested in new 
equipment or set aside in a special fund 
for such a future purpose. Retention 
of this gain worked hand in hand with 


Local Service Airlines 


the loan guarantee since any sum for- 
merly realized from such a sale was 
deducted from the carrier’s set subsidy 
pay. 

This practice, in the past, virtually 
wiped out the airlines’ greatest source 
of capital. Since lenders qualify their 
loans on a basis of both net worth and 
operating income combined, local serv- 
ice airlines found it difficult to obtain 
financing. 

e Expansion of route systems and lift- 
ing of restrictions in the Seven States 
Area Case alone added 33% to the 
nation’s local service mileage, split three 
ways among Frontier, North Central 
and Ozark airlines. Fifty-six new cities 
reached in the 8,000 mi. extension 


Preliminary or Estimated Operating Financial Results Year 1958 


Source: Ray & Ray, Wash., D. C. 
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were added to the local service system. 
Of this total, 26 cities will receive their 
first airline service and 45 will receive 
local service exclusively. Involved also 
were 24 trunkline suspensions with 19 
cities transferred entirely from trunk to 
local service. 

Civil Aeronautics Board decisions are 

expected to swell this total to a new 
high this year in the remaining local 
service markets in the Great Lakes Local 
Service Case; Northeastern States Area 
Case; Pacific Northwest Area Case; 
Montana Local Service Case; South- 
eastern Local Service Case and the 
Piedmont Local Service Case. 
e Rate of return increase from 8% to 
9.5% on investment, plus later CAB 
action redesigning the temporary mail 
rate formula to include interest on long 
term debt in addition to the break-even 
need provided some relief for the local 
carriers. Pending is a final Board deci- 
sion in the Local Service Rate of Re- 
turn Case in which participants re- 
quested rates as high as 12%. 

Association of Local and Territorial 
Airlines, under the leadership of Joseph 
P. Adams, a former CAB member, has 
long urged a revision of CAB’s rate 
making procedures and their efforts 
promised reward last year when Board 
members unveiled a new basic formula 
for subsidy payments which could have 
the end result of eliminating time con- 
suming temporary and final mail rate 
hearings. 

Under the proposed plan (AW Nov. 
10, p. 45) local service carriers would 
be paid a monthly subsidy calculated 
on a predetermined portion of a stand- 
ard cost of operation per plane mile, 
including a reasonable profit, for a set 
number of frequencies over each route 
segment. The percentage of cost paid 
would decrease as the number of trips 
increased with the government and car- 
rier sharing annually in all profits above 
a given profit level governed by a pre- 
determined and fixed ratio. 

While events of the past year have 
been favorable to local service growth 
there yet remain many problems which 
ALTA feels must be resolved such as: 
¢ Consolidated engine overhaul facili- 
ties which will be particularly needed 
for the growing local service trend 
towards the use of turbine power plants. 
e Joint purchasing and use of facilities 
by groups of local service operators to 
lower over-all operating costs. 

@ Adoption by CAB of a more lenient 
mileage disallowance policy. 

e Present 10 year depreciation pericd, 
which the carriers feel should be 
changed to only years because of 
present loan retirement problems when 
depreciation periods and longer. 

e New system tor distributing interline 
passenger revenues, which would favor 
local air carriers more than the present. 
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Local Service Airlines 


Comparison of Financial Data Years 1957 and 1958 


Passenger Revenue 

Other Non-Mail Revenve 
Total Non-Mail Revenue 

Total Mail Pay.. 

Total Operating Revenve..... 


Total Operating Expense..... .| 


Operating Profit 
Break-Even Need. ... 


$47 , 464,945 
3,813,686 
51,278,631 
30,861,311 
82,139,942 
82,900,215 
(760 , 273) 
31,621,584 
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$56,412,846 | 
4,373,605 
60,786,451 
33,521,316 
94,307 ,767 
93,093, 856 
1,213,911 
32,307, 405 


$8,947,901 


559,919 
9,507, 820 
2,660,005 
12, 167,825 
10,193,641 


1,974,1 


84 


685,821 








Source: Ray & Ray Wash., D. C. 
' Preliminary or Estimated Data for 1958 


REVENUES AND EXPENSES YEAR ENDING 
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Revenue Plane Miles (000) 

Revenve Passenger Miles (000) 

Originating Passengers 

Enplaned Passengers 

U. S. Mail Ton Miles ; 

Express and Freight Ton Miles. 

Average Passenger Load 
(Persons) 

Passenger Load Factor % 
(21-36 Seats) 


COMPARISON OF OPERATING STATISTICS 
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3,725,584 


Total Revenue Ton Miles (000). ) : 


Ton Mile Utilization (%) 
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Daily Aircroft Utilization 

Average Length of Journey: 
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Average No. of Aircraft 
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This Kidde ground service cart 
does everything from inflating 
4 tire to starting a jet! 


~ 
~~ 


—_ 


~ 


Weight: Approx. 150 Ibs. 


Dimensions: 4034” x 22%” x 22%”. 


Developed by Walter Kidde & Company, Inc., to meet aviation’s need for 
a mobile, self-contained ground service cart, the Kidde unit shown above 
features a 4cfm compressor that delivers air from 50 to 5000 psi. It is 
equipped with moisture separator and chemical drier to reduce dew-point of 
delivered air to minus 65°F. Special relief valve prevents overcharging of 
the system, even if compressor is left running. The 1300 cu. in. air storage 
container for the Kidde Ground Service Cart may be either fiber-glass or 
non-shatterable wire-wound steel sphere. Ambient operating temperature 
is from minus 40° to plus 125°F. Available with either gasoline or electric 
drive, the versatile Kidde Ground Service Cart can be used for: 
* Ground charging air bottles in missiles for fuel transfer and power actua- 
tion. «+ Ground charging of bottles used in pneumatic systems and fuel air 
combustion starters. * Servicing ground support and missile launching equip- 
ment. « Servicing landing gear shock struts and aircraft tires. 
For more information on compact, efficient Kidde Ground Service Carts of 
varying capacities or for details on Kidde Pneumatic Systems and Com- 
ponents, write to Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 
318 Main Street, Belleville 9, N. J. 


District Sales Engineering Offices: Dallas, ro ) Walter Kidde-Pacific, Van Nuys, California 


Dayton, Ohio—St. Louis, Mo.—San Diego, Calif 
Seattle, Wash.—Van Nuys, Calif.—Washington, D. C. 
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Waiter Kidde & Company of Canada Ltd. 
Montreal—Toronto—Vancouver 


Circle Number 83 on Reader-Service Card 


Pneumatic Actuators: High 
pressure, for use in hot gas 
servo systems or in after- 
burner nozzle area control and 
thrust reverser controls. 


Pressure Switch: Controls 
cut-in and cut-out compressor 
pressures. Hermetically sealed, 
accurately maintains system 
pressure and serves as system 
pressure indicator. 


Solenoid Valve: New one- 
half inch pilot-operated valve. 
Extremely fast response time 
(25 milliseconds) for use in 
systems involving pulsating, 
high pressure gases. 


7 
| 


Quick Disconnect: Double- 
check — permits fast coupling 
or uncoupling of components 
without pressure loss. Has 
pressure check in both inlet 
and outlet unit. 
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Recession Turns Shippers to Air Cargo 


Washington—Shipper concentration on air cargo as a practical and econom- 
ical means of inventory control during last year’s recession pumped new life 
into this phase of aviation which showed a 12.2% gain in air cargo revenue 
ton miles in 1958 by domestic, local service and all-cargo carriers. 

Encouraged by last year’s boom record of 637,611,000 revenue ton miles 
for mail, express and freight informed observers are predicting a gain of 23% 
this year as a result of new emphasis by major trunk carriers on air cargo, 


plus the introduction of more high cargo capacity jet aircraft. 


In addition, 


many feel the year-end picture may affect the final decision of the Civil 
Aeronautics Board in the current Domestic Cargo-Mail Service Case and 
result in permanent certification for all cargo carriers which have operated 
on an experimental basis under temporary authority for the past 10 years. 


Combined industry revenue ton miles 
for mail were up 9% last year to 109,- 
597,000 miles; express miles increased 
by 7% to 49,181 and air freight climbed 
to 479,033,000 revenue ton miles to re- 
flect a 13.7% gain over the previous 
vear. In particular, gains registered by 
the all cargo carriers, such as AAXICO, 
Aerovias, Flying Tigers, Riddle, Sea- 
board and Slick, came as a surprise since 
earlier estimates, based on nine months 
actual and three months estimated fig- 
ures and reflecting the withdrawal of 
Slick from active service in the begin- 
ning of last year, indicated this group 
would suffer losses of 40.2% in mail 
volume, 56.2% in express and 31% in 
freight. This would be a total decline 
in year total revenue ton miles carried 
of 11.3% or 298.7 million ton miles. 

Current figures show that these car- 
riers handled 234,894,000 ton miles of 
air freight in 1958, 1,112,000 ton miles 
of express and 2,723,000 ton miles of 
mail for a total of 238,729,000 miles 
and a gain of 18% over 1957 

Partial clue to the air cargo perform- 
ance lies in adoption of an austerity 
type buying pattern by business groups 
cutting back on inventories during the 
recession. Quick deliveries offered by 
air freight on small shipments were re- 
ported to reward users with savings at 
a ratio of $2 for each $1 spent for air 
shipments because of elimination of in- 
ventory financing charges and man- 
power reductions. 


Military Rise 

Second step in recognizing the im- 
portance of air cargo operations came 
with the congressional investigation of 
the Military Air Transport Service last 
year, resulting in a Department of De- 
fense decision to spend $80 million on 
commercial air transportation this year, 
or more than $23 million above the sum 
alloted by the military in 1958. Tail 
end of this increased expenditure pro- 
gram was dramatically demonstrated in 
year end revenue figures from the Joint 
Airline Military Traffic Offices which re- 
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ported a 600% gain in military air cargo 
revenues for 1958. Last year JAMTO 
cargo revenues amounted to $1,959,406 
as compared to only $259,523 for the 
previous year. 

Above all trunkline cargo men feel 
that air cargo has been promoted from 
its former status of a stepchild in com- 
bination carrier airlines. While many 
of the major trunks operate a few all 
cargo or combination type aircraft, 
American Airlines has taken one of the 
major steps to lead the way to further 
air cargo progress within the domestic 
industry with an announcement that it 
will convert 10 of its DC-7B passenger 
planes to cargo aircraft at a total con 
version cost of $4.2 million (AW Feb. 9, 
p. 47). Now operating 10 DC-6As as 
air freighters, American’s addition of 


the converted aircraft will double the 
airline’s cargo capacity. 

Competitive impact of American's 
high speed transcontinental fleet can be 
expected to spur other major trunks to 
increase the size and service of thei 
present cargo operations this year, ob- 
Servers say. 

Among the all-cargo carriers, Flving 
Tigers underwent a modernization of its 
fleet by replacing its C-46 and C-54 air 
craft with 13 Lockheed Constellation 
1049Hs. Savings realized on operation 
of the new planes, plus the capture of 
much of Slick’s abandoned airfreight 
business, accounted for a major portion 
of an estimated 22 million additional 
revenue ton miles the airline realized 
last vear over 1957. 


Turbine Potential 

While Flying Tiger spokesmen say 
their Constellations have proved an op 
erational saving, future expansion ma‘ 
depend on yet lower operational costs 
which could be afforded with turboprop 
equipment such as a civilian version of 
Lockheed’s C-130 Hercules. The manu 
facturer claims this aircraft, designated 
the C-130B, can haul a 47,000 Ib. pa 
load at 5.9 cents per revenue ton mil 
as compared to the industry search fo 
a freighter operating at 10 cents per 
revenue ton mile. 

While both Flying Tiger and Amer 


ican have expressed an interest in th 


AIR CARGO IN SCHEDULED SERVICE 1957-1958 





Mail 


1958 


20,249 
31,132 
13,677 
11,240 
3,914 
5,703 
1,207 
5,190 
3,574 
1,108 
5,829 
2,130 


104,953 


1,721 
112 


340 


76 


THOUSANDS OF REVENUE TON MILES 


1957 


19,884 
28, 465 
12,478 
11,203 
3,115 
5,168 
1,083 
4,248 
3,228 


4,727 
3,084 


97,200 


1,520 


Express Freight 


1958 1957 1958 1957 
8,999 
9,552 
7,345 
5,297 
1,419 
2,373 

458 
2,882 

611 

249 
2,472 
1,095 


91,178 
66,984 
24,018 
13,803 
6,705 
3,772 
1,969 
12,801 
5,959 
1,175 
11,125 
2,397 


82,408 
56,637 
, 512 
, 636 
,077 
,517 
, 561 
, 002 
, 193 
645 
,427 
, 890 


9,608 
11,025 
7,065 
5,336 
2,056 
2,809 
543 
3,270 
647 
372 
, 828 
708 


517 


,267 42,752 241,886 , 505 


, 802 1,643 2,253 , 083 


34 144 40,365 , 056 

8,106 8,849 
104,073 82, 986 
58,595 31,554 
19,315 17,939 


4,440 49,800 


422 
324 


45 719 


1,112 1,609 234,894 193,164 





' 12 Months Ending Nov. 30, 1958. 
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MISSILE carrying capability of Canadair CL-44 is demonstrated in this view of model, 
which has outboard section of wing cut away. Aircraft is powered by four Rolls-Royce 
I'yvne 12 turboprop engines, producing 5,730 eshp. each. Aircraft design incorporates low- 
ered aft fuselage floor to accommodate objects of more than 100 in. in height and weight. 


~ 
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SWING-TAIL cargo version of Convair 600 turbojet transport has been proposed to U. S. 
Air Force and commercial airlines (AW Feb. 23, p. 41). Tail is swung aside by power pro- 
vided by the airplane. Convair said 600 should be able to fly New York-Los Angeles round 
trip run, with 70,000 Ib. payload both ways, in 8 hr. 6 min. 
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C-130, most observers doubt that a 
civilian version will be purchased until 
per plane payloads reach a point to jus- 
tify the aircraft’s large capacity and high 
initial cost. 

In the re-equipment spotlight now is 
the British built Armstrong Whitworth 
650 Argosy powered by four Rolls- 
Royce Dart engines. Riddle airlines 
has been studying the possibility of an 
Argosy purchase as a replacement for 
its fleet of 34 low capacity, high opera- 
tional cost C-46s. The Argosy is de- 
signed to carry a payload of 27,000 Ib., 
as compared to only 13,000 Ib. for the 
piston engine C-46 with a direct op- 
erating cost of 10 cents per ton mile. 

Speed advantage and cargo capacity 
of new jets, such as the Boeing 707, 
Douglas DC-8 and Convair 880, is ex- 
pected to raise further the industry’s 
revenue ton miles figure and supply a 
new outlet for highly perishable goods. 
Pan American, citing cargo figures on 
its jet service across the Atlantic, reports 
that during the first 15 days of Decem- 
ber, its New York to Paris flight car- 
ried an average of 7,819 Ib. of cargo per 
flight. The figure nearly equals the 
cargo loading formerly handled by a 
Boeing Stratocruiser and a DC-7 over 
the same route. 


Jet Speed 


Speed still remains the big selling 
point for jet cargo loads. Industry lead 
ers look forward to same day deliveries 
on a coast to coast basis for perishables. 
At the same time, this speed advantage 
has caused some operators to think in 
terms of higher cargo tariffs or a special 
surcharge similar to that favored by 
many airlines for passenger carriage. 
Most observers doubt that any across- 
the-board tariff raises will be placed on 
jet cargo but feel a flat surcharge could 
be levied as a guarantee on perishable 
deliveries. 

Ground handling time for jet cargo 
is being closely studied by the industry 
through such organizations as the Air 
Cargo Terminal Facilities Committee 
of the Air Transport Assn. The com- 
mittee expects to develop a guide for 
the construction of adequate cargo ter- 
minal facilities by the end of this vear. 
In addition to working closely with the 
American Trucking Assn. to improve 
service to truck-air shippers, ATA is 
co-ordinating plans with the U.S. Post 
Office Department for the more efh- 
cient movement of mail. 

Most favored idea, at present, for 
speedier delivery and loading of cargo, 
hes in a containerization experiment 
now being carried out by American and 
studied by United airlines. American 
hopes to use these cargo boxes on one 
third of its system, currently is using 
200 “Paul Bunyan” boxes and estimates 
a time saving of at least half an hour 
per plane loading. 
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Needs of Airports for Jets Stir Debate 


By Ford Eastman 


Washington—Greater attention will be focused on airport expansion and 
modernization projects for the next four years as the nation speeds its efforts 


to catch up with flight progress. 


Commercial jet transports have already reached the American scene even 
though in limited numbers, but airways and terminal facilities are not yet fully 
prepared to meet the increasing demands for traffic safety, speed and pas- 


senger convenience. 


There are about 25 airports in the 
United States upon which a jet airplane 
could land or take off with a reasonable 
load and fly the routes now operated 
by piston planes under favorable condi 
tions. None, however, is completely 
adapted for full scale jet operations at 
maximum efficiency, although consider- 
able progress will have been made by 
the time airlines have completed their 
jet fleets 

Ihe Federal Aviation Agency surveys 
of airport development plans for the 
calendar years 1959 through 1962 
show and over-all requirement of $1,299 
million in new construction and im- 
provements. The survey covered 3,000 


airports in the United States and terri- 
tories and plans included land, grading 
and draining, terminal sites, buildings, 
control towers, lighting, at 


and 
miscellaneous items. The FAA said 
the plans represented what airport 
operators considered desirable but not 
necessarily what would actually be spent 
on such plans. 

A breakdown of the requirements 
and the cost of the plans is as follows: 

Air commerce aifports: 

e .Site preparation, $189,868,000. 
@ Land, $108,177,000. 
© Buildings, $244,197,000. 
e Lighting, $37,770,000. 
e Pavement, $359,285,000. 
© Misc., $81,076,000. 
© Total $1,020,313,000. 
General aviation airports: 
e Land, $79,059,000. 
© Building area development, $28,405, 
000. 
e Landing area development, $171,915, 
000. 
e Total, $279,382,000. 
e Grand total, $1,299,695,000. 

The airline industry, in planning for 
the jet age, found that while nearly all 
existing airports required alteration to 
gome extent, jet transport service could 
be started, though at somewhat reduced 
efficiency. 

Basic configuration of the major air- 
ports is such that they could be made 
completely suitable if sufficient time and 
money were available. 

In most instances runways would 
have to be extended and secondary 
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runways constructed, taxiwavs widened 
and bypass areas provided, and high- 
speed turnoffs from runwavs construc- 
ted. 

lerminal facilities, in many cases, 
were found inadequate to handle the 
current volume of passengers, let alonc 
the big increase expected in the next 
few years. 

The total of 49 million passengers 
carried by airlines last year is expected 
to increase to 66 million next vear, 93 
million in 1965 and 118 million in 
1970. ‘Total movements—arrivals and 
departures—of all aircraft at airports 
with Federal Aviation Agency control 
towers increased from 4 million in 1946 
to 16 million in 1957. It is forecast 
that movements in 1960 will number 
22 million, in 1965, 30 million and by 
1970, 35 million 

One of the major reasons why ait 
port development has failed to keep 
pace with the increase in air travel and 
the evolution of aircraft is the lack 
of financial support from the federal 
government level down to the commun- 
ity. 

"Congress, recognizing the need for 
a national airport system in 1946 au- 
thorized a grant-in-aid program to assist 
public agencies in airport development. 
Funds appropriated for this purpose 
were usually far less than had been 
requested, cut in varying degrees by the 
Commerce Department, the Budget 
Bureau and even Congress. No budget 
requests were permitted to go to Con- 
gress in 1954. 


Funds Spent 


While the 1946 act authorized a 
tota} of $500 million to be appropriated 
in seven years, only $236.2 million had 
been made in nine fears. As a result 
Congress in 1955 enacted a four-year 
airport aid act which specified that 
$63 million would be made available 
for this purpose annually. 

Programs for establishment of air 
navigation facilities suffered similarly 
In 1955 the budget called for about $3 
million and in 1956, $23 million. After 
the Grand Canyon air tragedy, however, 
the requests were increased to $75 
million in 1957, to $146 million in 


1958 and to $175 million in 1959 

Congress, after increasing the airport 
aid bill to $100 million annually last 
year, which the White House vetoed, 
lost little time in reconsidering similar 
action during the current session. The 
Senate casily approved a four year bill 
authorizing $100 million annually. The 
House considered a similar proposal, 
but White House reaction to such a 
measure was uncertain. 

Ihe Administration, after expressing 
the desire to phase out federal partici 
pation when present commuttments arc 
completed, this year suggested the phas« 
out be over a period of four years with 
total appropriations not to exceed 
$200 million, half the amount Congress 
seeks. 

Besides the amount of federal parti- 
cipation in airport development, th« 
Administration and Congress differ over 
how it is to be spent. The Congres 
sional bill, introduced by Sen. Mike 
Monroney (D.-Okla.), would permit 
federal aid in the construction of termi 
nal buildings. ‘The Administration bill 
would not 

Che Administration strongly opposes 
federal aid in the building of airport 
terminals and flatly states that the aid 
should be concentrated on the safety 
facilities of airports, where funding 
from other than Federal sources is not 
readily available 

Retention of this clause is more likely 
to result in a presidential veto of the 
measure than the increased funds speci- 
fied. 

Elwood R. Quesada, FAA adminis- 
trator, told Congress the “realistic re 
quirements” for airport development 
in which the Federal government should 
participate come to about $500 million, 
not $1.29 billion 

If terminal buildings and miscellan- 
eous facilities beyond the gate are 
eliminated, and efforts are concentrated 
on true safety needs, he said, the figure 
drops well below the billion dollar 
mark. 

History shows, he added, that even 
if Congress voted funds to pay for 
half the stated needs, the majority 
of local communities would not pro 
ceed with major portions of their local 
airport programs. 

Quesada estimated that after deduct- 
ing about $350 million for terminal 
buildings, this factor would be about 
45%, which leaves $500 million to be 
raised by local communities with the 
federa) government contributing up to 
half. 

An industry survey of airport de 
velopment during the next four years 
shows a total need of $1.1 billion. It 
is anticipated that $521 million of this 
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JETLINERS 





DEMAND JET-AGE BRAKES 





From touch-down 

to the end of the landing run, 

the superb new jet airliners 

are under the smooth and certain control 
of Bendix Brakes. 





... It was entirely logical 

to look to the world’s most experienced supplier, 

to get brakes that were up to the exacting standards 
of these swept-wing giants. 


... For similar reasons 

Bendix Brakes are regular equipment 

on the largest military jet aircraft, 

as well as fully certified by CAA for the new civilian jets. 





. .- Brakes-by-Bendix is another reason why 
you can fly the jetliners with complete assurance. 


BENDIX Sxnicn SOUTH BEND, IND. 


Circle Number 84 on Reader-Service Card 
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° eral funds are requested are classified 

Requirements on the basis of (1) safety, (2) efficiency 

and (3) convenience. Since runways 

af and taxiways are safety items, he said, 

: no money would be spent for terminals 

at an airport where funds were needed 
for these items. 

The Air Transport Assn. pointed out 
that despite federal government in- 
terest in an adequate national system 
of airports, state and local governments 
have always carried and will continu 
to carry the bulk of the financial load 
The government's contribution under 
the federal Airport Act has averaged 
between 15 and 20% of the total in 
vestment, ATA said. Although more 
has been authorized, ATA added, the 
government as of last year, actually 
expended only $314.7 million under 
the Federal Airport Act out of the 
total investment of an estimated $3 
billion. 


Federal Aid 


One of the reasons for the low per- 
centage is that at larger airports where 
construction costs run into the many 
millions of dollars, federal aid is very 
small in comparison. At smaller air- 
ports, the situation is different and 
the percentage runs higher. Federal 
funds are needed not only to help pay 
for the projects, but to provide stability 
to improvement programs and aid in 
raising funds locally. 
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For Fiscal 1960, he said, the govern 
ment has requested more than $500 
million for air safety regulation and 
for necessary operation, expansion and 
improvement of the control 
He estimated the total cost would b« 
in excess of $2 billion in the next 
four years 

Meanwhile, state and 
ments, realizing that airports are not 
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local govern 


cost will become available from local 
sources and $68.5 million from state 
sources, leaving a deficit of $477 mil- 
lion. This includes terminal area 
development. 

George Dement, Airport Operators 
Council vice president, told Congress 
that terminal facilities are a vital part 
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of the over-all airport program and 
should not be excluded from federal 
aid. 

However, he added, there should 
be no fear that federal money would 
be spent on terminals if more urgent 
requirements were necessary. 

Dement said projects for which Fed 


adequate to handle full-scale jet opera 
tions, have initiated steps to provide 
financing for programs 
Numerous proposals to raise 
through appropriations and other ways 
have already been introduced in state 
legislatures. 
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“430 AMERICAN FLIGHTS PER DAY 
RELY ON SINCLAIR... 


Every day, nearly 22,000 people board approximately 430 
American Airlines flights, many of which are American’s famed 
A Mercury flights utilizing 365-mile-an-hour DC-7 Flagships. 


All American Airlines flights are lubricated with Sinclair Air- 
craft Oil. In fact, American Airlines has relied exclusively on 
Sinclair Aircraft Oils for 25 years. This, plus the fact that 45% 
of the aircraft oil used by major scheduled airlines in the U.S. 
is supplied by Sinclair, is a tribute to Sinclair reliability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Co., Aviation Sales, 600 Fifth Ave., New York 20, N. Y. 
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Aeroflot Shows Big Gain—In Percentages 


Moscow—Russia’s Aeroflot finished 1958 with traffic gains exceeding its 
own optimistic goals and with new plans for Soviet air transportation’s 
“shock tempo” development through 1965. 

Bolstered by increasing numbers of 50- and 70-seat, twin-jet Tu-104s 
and Tu-104As, Aeroflot last year flew 569% more passengers than in 1957. 
Cargo and mail volume—some of it carried by four-turboprop I1-18 Moskvas 
and An-10 Ukrainas—also reached new peaks. 


But the Russians regard 1958’s records 
as Only a good starting point for Premier 
Khrushchev’s ambitious Seven-Year Plan 
for civil aviation growth. This program, 
which officially began Jan. 1, 1959, 
secks to eliminate the last vestiges of 
backwardness from Aecroflot’s operations 
and to make its services equal to any in 
the western world. 


Turboprop Lag 


The Soviet carrier failed 
only one major objective during 1955 
it was unable to deadlines for 
placing turboprop aircraft in regular 
This lag is to be 
remedied in when, 
starting I-18 flights with 
few planes, dozens of route-tested turb 
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By year-end, the Ilyushin turboprops 
were hauling up to eight metric tons of 
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nd Alma-Ata in central Asia, Baku on 
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the Caspian Sea, and Adler on the 
Black Sea. These points, plus many 
other Russian cities and several East 
European capitals, are expecting passen 
ger service by 75- and 100-seat [1-18s in 
1959. 

Production-model Ukrainas, operating 
out of Kiev, started scheduled cargo- 
mail flights more than two months after 
the I]-18s. Destinations included Mos- 
cow, Sverdlovsk and Tashkent in central 
Asia 

Standard 


1 00-passenger 


An-10s and 

slated for 
Another ver 
| 30-passenger 


54-passenger 
An-l10As_ are 
regular service this year 
sion of the Ukraina—th« 
\n-16—is under development. 


Tu-114 Service 


Following the IIl-18 and An-10 into 
service will be the giant, four-turboprop 
Iu-114 Rossiva This 
transport, reputedly the world’s largest 
idlines last vear by flving 21,362 
with only three inter 
otal time in the ai 
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admit that a 4,000-5,000 mi. stage i 
uneconomical even for the Tu-114 

Thus Aeroflot plans to make an in 
termediate stop on the Tu-114's 4,250 
mi. Moscow-Khabarovsk run. The car 
rier explains that “with one stop, dura 
tion of the trans-Siberian trip will b 
increased by only an hour, or 10° 
whereas passenger-mile costs will be cut 
almost in half because the Tu-114 could 
carry 170-220 instead of 
120.” 

With the II-18 and An-10 
passenger service six months to a 
behind schedule, Acroflot is making n 
definite predictions when regular Tu-1!14 
operations will begin. However, th 
Russians are counting on 120, 170 anc 
220-passenger Tu-114s to make an im 
portant contribution to Aecroflot’s total 
capacity during the Seven-Year Plan 
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confidence that passenger air travel can 
be expanded ‘“‘six fold” between now 
and the end of 1965. In this seven- 


yeat period, Aeroflot hopes to show an 
average annual gain of 31% in passen- 
ers carried 
co 


and 29% in _ ton-miles 

Air Chief Marshal Paval F. Zhigarev, 
head of Aeroflot, asserts that this pro- 
jected rate of growth has never been 
achieved anywhere in the capitalist 
world by any type of transportation. 

Another measure of the new equip- 
ment’s impact on Aeroflot’s operations 
is the official estimate that jet and turbo- 
prop planes will fly 85% of the Soviet 
airline’s passengers and 95% of its 
ton-miles in 1965. 

One of the Russian Seven-Year Eco- 
nomic Plan’s major objectives is to 
bring the 1965 volume of production 
in many industries to the 1957-1958 
level of U.S. output in the same fields. 
In the case of air transportation, this 
goal may come close to achievement. 

Magnitude of Aeroflot’s operations is 
still veiled in official secrecy. Until de- 
velopment of its new jets and turbo- 
props, the Russian air transport monop- 
oly’s biggest boast was that it had more 
route mileage and flew more scheduled 
plane miles than any other carrier in 
the world. Aeroflot has also claimed 
to be the biggest airfreight hauler. 

But when, on the basis of the sketchy 
figures available, Russia’s air passenger 
trafic is compared with that of the 
United States, it is clear that the USSR 
is faced with a tremendous job of over- 
taking, let alone surpassing America, 
in the foreseeable future. 

In 1940, Russia boarded 293,803 pas- 
sengers on domestic routes and carried 
7,510 metric tons of mail and 43,461 
metric tons of cargo. Since then, nearly 
all statistics have been given in terms 
of percentage gain over previous years. 

Using 1940 as a base, Russia says it 
handled 8.8 times as many air passen- 
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gers, 5.7 times as much mail and 6.4 
times as much cargo in 1956. Reduced 
to meaningful figures, this would be 
2,585,000 passengers, 42,800 metric 
tons of mail and 278,150 metric tons 
of cargo for the year. 

In 1957, revenue passengers rose 
69.2% to around 4,374,000, and cargo 
increased 21% to about 337,000 metric 
tons. Last year, a further 56% increase 
in passengers boosted the total to 6,823,- 
000. 


More Figures 


Another set of Soviet figures, which 
apparently covers international as well 
as domestic traffic, indicates that Aero- 
flot carried about 2.5 million passengers 
in 1955, 3 million in 1956, 5.15 mil- 
lion in 1957 and 8 million in 1958. 

l'hese statistics show that while Aero- 
flot handles impressive quantities of 
cargo, it has a long way to go before 
reaching U. S. air passenger totals. In 
1958, U. S. scheduled domestic trunk- 
lines alone flew over 40 million passen- 


gers, and the nation’s scheduled airline 
industry as a whole boarded close to 
50 million. 

If Aeroflot registers another 50% 
passenger traffic gain in 1959, the total 
of around 12 million persons carried 
will still be below the 13.25 million 
handled by the U. S. scheduled airline 
industry in 1946. 

Should Russia’s Seven-Year Plan goal 
of increasing air passenger traffic six- 
fold be achieved, Aeroflot will carry 
around 48 million persons in 1965—2 
million fewer than U. S. airlines han- 
dled in 1958. 

Aeroflot’s “phenomenal” 69.2% pas- 
senger traffic increase in 1957 and 56% 
gain in 1958 is far less impressive in 
terms of the rise in actual numbers of 
additional patrons. Thus Russia says 
it carried 5.5 million more air passen- 
gers in 1958 than in 1955. By com- 
parison, the U. S. scheduled airline in- 
dustry, while showing far smaller per- 
centage gains, increased revenue passen- 
gers by nearly 8 million in the same 
period. 

Although its foreign operations are 
still small compared with those of lead- 
ing western nations, Russia made im- 
portant international air transport ad- 
vances in 1958. 

During the year it concluded bilateral 
agreements with India, France, Bel- 
gium, The Netherlands, England and 
the United Arab Republic. 

By year-end, Aeroflot was flying to 21 
foreign capitals and was conducting ne- 
gotiations for service to several other 
countries. Using Tu-104s and Tu-104As 
in competition with the piston-engine 
planes of other nations, Russia _pre- 
dicted that its “faster, more-comfort- 
able and safer’ equipment would cap- 
ture considerable business from capi- 
talist carriers in the Middle East, Near 
East and Europe. 

Domestically, Soviet jets replaced II- 
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14s on a number of main routes includ- 
ing Moscow to Alma-Ata, Moscow- 
Vladivostok and Moscow-Petropavlovak, 
Kamchatka, the latter being the USSR’s 
longest air link—5,590 mi. II-14s, in 
turn, bumped obsolete I]-12s and Li-2s 
(Russian version of the DC-3) from 
trunk routes not served by jets. 

Domestic route mileage, which is 
slated to increase by “many thousands 
of kilometers” during the Seven-Year 
Plan, rose substantially in 1958 as Aero- 
flot used large numbers of “surplus” 
piston-engine planes to provide direct 
service between points that formerly 
had only indirect connections. 

Aeroflot still has no efficient feeder- 
liner for short-haul operations. Intro- 
duction of designer O. K. Antonov’s 
six-passenger Pchelka (Little Bee) trans- 
port is behind schedule. 

lo meet some of its short-haul re- 
quirements, Aeroflot purchased “tens” 
of four-place, twin-engine Super Aero- 
45s from Czechoslovakia. However, 
Soviet civil aviation officials have called 
on the government to authorize con- 
struction of a “26 to 30-passenger plane 
with excellent landing and takeoff char- 
acteristics in order to permit airline 
service between medium and small-size 
towns having poorly-equipped airports.” 


Helicopter Service 


Also in the short-haul field, Russia 
inaugurated its first scheduled intercity 
helicopter service late last year. Ten- 
passenger Mi-4s began flying between 
Simferopol and Yalta in the Crimea. 

A second intercity helicopter oper- 
ation—between Adler and Sochi on the 
Black Sea—was scheduled to start early 
in 1959. Helicopter service to difficult- 
to-reach areas of the Urals, Siberia, cen- 
tral Asia, the Far East and Kamchatka 
is planned before the end of the year. 

With jets already in operation and a 
sizable fleet of turboprops due to begin 
scheduled passenger service shortly, 
Aeroflot will switch emphasis to ground 
facilities during the early 1960s.  Bil- 
lions of rubles have been set aside for 
vastly improved airports. 

Under the Seven-Year Plan, capital 
expenditures for airport construction 
will more than triple in 1959-1965 as 
compared with 1952-1958. Ninety 
“trunkline” airports are to be built or 
rebuilt; the network of local fields will 
be “significantly expanded;” and_air- 
ports equipped for around-the-clock op 
erations will increase “three-fold.” 

Old-fashioned air terminal architec 
ture is to be replaced by contemporary 
designs. Glass and concrete will be used 
extensively. Interiors will have fluores- 
cent lighting and air conditioning—the 
latter a real innovation to most Rus- 
sians. 

New terminals at major cities will 
include one or two long passenger load- 
ing fingers. Parking lots, now practically 
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non-existent, will handle several thou 
sand cars. In some cases, small heliports 
will be built near the terminals to facili- 
tate fast airport-downtown transporta- 
tion. 


Enlarged Facilities 


rhe new Kiev air terminal, featuring 
a second-floor observation deck and 
roofed loading concourse, will have eight 
times the space of the present structure. 

Urgent need for additional terminal 
space has been apparent to western 
travelers visiting Moscow’s Vnukovo air- 
port. Here, during peak trafhe periods, 
over 1,000 passengers an hour pass 
through a structure built to accommo- 


date Russia's relatively-light, prewar air 
line business. 

Addition of two new wings, one for 
domestic and the other for international 
passengers, has somewhat relieved the 
cramped conditions at Vnukovo. Bag 
gage handling and other terminal oper 
ations have been reorganized. Prepara 
tion of hot, in-flight meals for jet pas 
sengers leaving Moscow has been put 
on a mass-production basis 

Some of Russia’s larger airport ter 
minals will be designed to accommodat« 
“several tens of thousands of persons 
daily.” Standardized in many respects, 
the buildings will be completed in 
stages as the need arises. 








ORDER FROM 
YOUR NEAREST 
BRANCH 


CLEVELAND, O. 
6366 Eastland Road 
Berea, Ohio 

BErea 4-3251 


ATLANTA, GA. 

P. O. Box 713 
Municipal Airport 
POplar 6-360¢ 
NEWARK, N.J. 

3O7 Sherman Avenve 
Newark 8, New Jersey 
TAlbot 4-3400 
MIAMI, FLA. 

PO 48-194 

Miami, Florida 

TUxedo 8-3467 
WASHINGTON, D.C. 
5821 Seminary Rood 
Alexandria, Virginia 
JEfferson 3-8118 

NEW YORK, N.Y. 
153-41 Rockaway Bivd. 
Jamaica 34, New York 
Fieldstone 1-1000 





FACTORY 
AUTHORIZED 


Engine, Accessory and 
instrument Overhaul 
Sale or Exchange 








TE 


een Bree fom 


Factory Authorized 
Distributor For: 








@ AC SPARK PLUG 
@ AEROQUIP 


@ AIRBORNE 
ACCESSORIES 


@ BENDIX 
ECLIPSE-PIONEER 


@ BENDIX FILTER 

@ BENDIX FRIEZ 

@ BENDIX MONTROSE 
@ BENDIX PACIFIC 


@ BENDIX PRODUCTS 
(Stromberg & 
Landing Gear) 


@ BENDIX RED BANK 
@ BENDIX SCINTILLA 
@ BENDIX UTICA 

@ B. F. GOODRICH 


@ CANADIAN PRATT 
& WHITNEY 
AIRCRAFT 


@ CONTINENTAL 
MOTORS 
CORPORATION 


@ CO-OPERATIVE 
INDUSTRIES 


@ DELCO-REMY 
@ HELI-COIL 


@ HOLLEY 
CARBURETOR 


@ KOLLSMAN 
@ LEECE NEVILLE 
@ MARVEL-SCHEBLER 


@ MINNESOTA 
MINING & MFG. 


@ NEW YORK 
AIR BRAKE 


@ PACKARD CABLE 
@ PESCO PRODUCTS 


@ PRATT & WHITNEY 
AIRCRAFT 


@ WINSLOW 
AEROFILTER 








NOW—A JET ACCESSORY OVERHAUL 
SHOP IN MIAMI 


% CONTINENTAL MOTORS CORP 
% LYCOMING Division of AVCO Mfg. Co 
w& ENGINE DRIVEN ACCESSORIES 


mw FLIGHT INSTRUMENTS 


* GENERAL ELECTRIC Instrument Service Station 


Circle Number 85 on Reader-Service Card 


, 

















BRAIN 



































re 


THE CHALLENGE. The changing face of aviation 
demands further development of established powerplants; 
demands design of new forms of power; demands the right 
engine at the right time in the right quantity. 


ANSWERED BY A GREAT NEW COMPANY 
Bristol Siddeley Engines Limited allies the minds, skills, 
resources of Bristol Aero-Engines and Armstrong Siddeley 
Motors to form a new giant of immense capability, immedi- 
ately equipped for a dominant role in world aviation. 
Already Bristol Siddeley presents a great range of power- 
plants, extending over the whole field—turbojets, jet-props, 
ramjets, rocket motors, piston engines. All outstanding in 
design and performance, developed and produced by the 


partner companies individually. 


It has factories equipped with the most modern mach- 
inery to implement modern production methods, and a 
highly skilled labour force maintained through its own 
advanced apprentice training schools, 
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More important—Bristol Siddeley possesses a vast com- 
plex of test plants which can simulate now the extreme 
conditions of flight in the future. 

And behind all these resources stands the most vital: 
the research, design and development brain power that will 
keep Bristol Siddeley ahead in answering the challenge of 
modern aviation. 

Famous Bristol! Siddeley Engines :— 

SAPPHIRE—turbojet . . . high subsonic and supersonic speeds 
. .. powerplant of the Javelin all-weather interceptor and the 
Handley Page Victor bomber. 

PROTEUS—most powerful jet-prop in airline service . . . remark- 
able mechanical excellence and exceptional reliability ... in 
the Bristol Britannia. 

VIPER—turbojet .. . exceptional handling qualities . . . powers 
the Hunting Jet Provost, RAF’s basic jet trainer, and the 
Jindivik pilotless target aircraft. 


ORPHEUS—leading lightweight medium-thrust turbojet . « « 











Bristol/Ferranti Bloodhound 


Jindivik target drone 


already specified in 8 countries for 14 different aircraft includ- 


ing the outstanding Lockheed Jetstar. 


SINGLE MAMBA—jet-prop . .. stressed for naval operations such 


as deck landing and catapulting installed in the Short 


seamew. 
THOR—a fully developed ramjet engine . . . powers the Bristol 
Ferranti Bloodhound guided missile system, chosen as Britain’s 


major air defence weapon, ordered by Sweden. 


GAMMA ROCKET MOTORS—<developed and produced as the power 


unit of the successful Black Knight research rocket. 


OLYMPUS—turbojet ... remarkable for great power at high 
altitude and very low fuel consumption . . . powerplant of the 


Avro Vulcan bomber. 
DOUBLE MAMBA—jet-prop ... virtually twin-engined reliability 
for long oversea reconnaissance duties . . . powers the Fairey 


Gannet. 


CENTAURUS AND HERCULES—+two radial piston engines, with 
Bristol-pioneered sleeve-valves renowned for their reli 
ability and long overhaul life. 
P1811, P182 turboshafts 


ck veloped .. « P181 designed for helicopters, P182 for 


remarkably compact for p 


Bristol 
Siddeley 


ENGINES LIMIiTEo 


BRAIN POWER franslafed into FLIGHT POWER 
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Nations Scramble to Fill Bigger Fleets 


Airlines throughout the world last 
year fought with expanded piston fleets 
for traffic that increased, but at a slower 
rate, during the interim before the full- 
scale jet age. 

Many carriers received the last units 
of their piston aircraft orders and total 
capacity offered outran the available 
trafic, resulting in load factors which 
in many cases were down, at least to 
some extent. Routes were expanded and 
the battle for traffic rights under bi- 
lateral agreements continued its sharp 
tempo. 

A major issue before the airlines last 
month was the question of fare differ- 
entials between piston and turboprop 
versus jet aircraft. Resolution of this 
conflict was certain to have far-reaching 
effects on the character of the airlines’ 
jet age. 

Among the 1958 developments in 
world airline operation were the fol- 
lowing: 


Argentina 


Four commercial airlines were regu- 
larly active last year in Argentina, 
where privately financed carriers were 
struggling to establish themselves after 
being banned for some years under the 
former government of Juan Peron. Po- 
litical and economic unrest in the 
country added to their problems during 
1958. 

Biggest carrier of airline traffic was 
the state-owned Aerolineas Argentinas, 
with a 1958 total of 482,498 passengers 
and a passenger load factor of 64%. 
Aerolineas operated at a deficit for the 
year of $3,768,082. The airline will re- 
ceive three of an order of six de Havil- 
land Comet 4 jets this year an expects 
to begin jet service to the U.S. and Eu- 
rope this spring. 

Privately owned Transcontinental 
S. A. completed its second year of do- 
mestic operation with converted C-46 
equipment and last fall opened service 
to New York with Lockheed Super H 
Constellations. Transcontinental  car- 
ried 143,138 passengers with a load 
factor of 54.7% and 6,075 tons of 
freight with a load factor of 61%. Defi- 
cit for the fiscal year ending in March 
is estimated at $1.5 million. 

The airline has four Convair 880 jets 
on order for 1961 delivery, hopes to 
extend its routes to the U.S. West 
Coast and on to Tokyo. 

Belgium 

Sabena Belgian World Airlines car- 
ried almost a million passengers in 
1958, raising its total of the previous 
year by about 300,000. A strong stimu- 


lant to Sabena’s traffic was the Brussels 
World Fair. This exhibition boosted 
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Sabena’s helicopter services, which car- 
ried 15,000 passengers over its routes 
from France, Germany and Holland 
and another 65,000 passengers on sight- 
seeing flights. 

Sabena received the final two Doug- 
las DC-7Cs last year in its order of 10 
and expects to receive its first of Boe 
ing 707-320 jets this year. Adding 
leased Super Constellation equipment 
to its transatlantic fleet of DC-7Cs, the 
airline carrier 39,976 passengers across 
the North Atlantic last year, increas- 
ing its share of this market from 3.8% 
to 6.9%. 


Brazilian commercial aviation re- 
portedly had a bad year in 1958 al- 
though actual statistics will not be 
available until later this year. Accord- 
ing to preliminary reports, all Brazilian 
airlines except Varig were operating in 
the red last year. 

Proposed jet aircraft purchases re- 
portedly may be delayed. New equip- 
ment going to Brazilian carriers this year 
is composed of five additional Viscounts 
for VASP Airlines and three Caravelles 
for Varig. Financing for these aircraft 
already has been arranged. 


Canada 


Early this year the Canadian govern- 
ment revealed a long-awaited decision 
on competitive service on the trans- 
continental air routes, until then a 
monopoly for the government’s Trans- 
Canada Airlines. Now Canadian Pa- 
cific Airlines will be able to fly one 
daily service each way between Van- 
couver, Winnipeg, Toronto and Mont- 
real. 

The government followed the recom- 
mendations of its Air Transport Board, 
which after extensive public hearings 
last fall, recommended the one flight 
daily to strengthen CPA's services in 
the international field. CPA operates 
to Mexico and South America out of 
Toronto and Vancouver, from Van- 
couver to the Orient, Australasia and 
Europe, and from Montreal to Portugal 
and Spain. 

Canadians will also have a chance 
at a competitive airline between major 
cities, 

The situation is to be reviewed in 
two years, when CPA can again apply 
for more services. It had applied for 
five routes across Canada, covering vari- 
ous cities. 

Both TCA and CPA are readying for 
a competitive struggle, and both have 
ordered new aircraft for their present 
services, some of which will be delivered 
late this year. TCA has orders for 
four more Viscount aircraft a Super 


Constellation for early 1959, will re- 
ceive delivery of the first of six DC-8s 
late in 1959, and the first of 24 Vickers 
Vanguards early in 1960. TCA now has 
46 Viscounts in service along with 12 
Super Constellations, as well as other 
aircraft. By 1961 TCA expects to be 
the first airline in the world to have 
only turbine powered aircraft in use. 
CPA is now operating six Bristol 
Britannia aircraft on its routes from 
Vancouver to Europe via the Polar 
route, to Honolulu and Tokyo and 
Hong Kong. It has 15 Super DC-6B 
aircraft on these and other services to 
Australia, New Zealand, South Amer- 
ica, Mexico, Portugal and Spain. It 
plans to use DC-6B aircraft on domes 
tic Canadian routes and to use more 
Britannias on its international routes. 


France 


Most important event during 1958 
for French air carriers, both state-owned 
and private, was the expected denuncia 
tion in July of the 1946 Franco-Ameti- 
can bilateral. The French this year 


expect to negotiate a new bilateral 
which, among other things, would give 
state-owned Air France landing rights 
on the U. S. West Coast. 

French also hope a new bilateral may 
open U. S. gateways to France’s two 


main private carriers, Transports Aeriens 
Intercontinentaux (TAI) and Union 
Aeromaritime de Transport (UAT) 

TAI presently holds exclusive rights 
among French carriers to routes beyond 
Saigon to Australasia, and Tahiti. The 
carrier wants to carry traffic from Aus- 
tralasia to the U. S. West Coast, per- 
haps via Honolulu. 

UAT, largest French private airline 
which operates mainly between French 
and African points, would like to enter 
the Miami gateway via a route which 
would originate in Johannesburg and 
stretch to Miami via Dakar and French 
possessions in the Caribbean. 

rAI and UAT would use Douglas 
DC-8 jet liners on these new routes 
Each carrier has two DC-8s on order 

Air France officials are hoping for 
Los Angeles or San Francisco as their 
West Coast terminus on either a polar 
route or an extension from eastern 
U.S. points. Ideally, the French would 
like the U. S. to match each Fifth 
Freedom route it gets from France (for 
I'WA and Pan American) with a like 
route in the U. S. for Air France. 

On the basis of incomplete 1955 
figures, French carriers report a suc- 
cessful year. Air France ton-miles were 
up 5%; its passenger-miles, 7%. Pas- 
sengers carried totaled 2,510,000. Sys- 
tem wide load-factor was 66%. 
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On May 15, Air France will begin 
service with the medium-range Sud 
Aviation Caravelle jet transport. Cur 
rent plans call for initial Caravelle 
service between Paris and Near East 
points; later in the summer Caravelles 
will be put on a Paris-London-Nicc 
route. Company also expects to fly the 
Caravelle biweekly between Paris 
Moscow with a stop at Warsaw. Air 
l'rance presently serves Moscow non- 
stop from Paris with Super G Con 
stellations on biweekly basis. 

During the peak North Atlantic sea- 
son this year, Air France is planning 
28 weekly flights, 23 between Paris 
New York and five between Paris 
Montreal. Company's Paris-Tokyo polar 
route will be operated biweekly be 
ginning in March. Passenger total on 
the North Atlantic last year was 90,569 
up from 75,241 in 1957. 

rAl passenger-kilometers in 1958 
were up 11% from 1957, its ton 
kilometers increased 10%. The cartier 
racked up 26,580 flight hours on its 
own system, plus an additional 6,633 
hr. on charter flights for Sabena, An 
France and Air Algerie. During 1958 
PAI carried 74,847 passengers on its 
system, an increase of 19% over 1957 

Company presently is having some 
difficulty with Australian and New 
Zealand authorities over landing rights 
for its three DC-7Cs. This has kept 
AI from fully exploiting its new 
equipment on its own route. It wants 
to clarify its position in Australasia be- 
fore delivery of its two DC-8s in June- 
July, 1960. ‘TAI, in hopeful anticipa- 
tion of getting U. S. landing nights on 
the West Coast, recently opened a Los 
Angeles office. 

UAT during 1958 continued to de- 
velop its cargo runs between France 
and Africa along with its growing pas 
senger service. Preliminary estimates of 
the carrier's cargo ton-kilometers during 
1958 are 18 million, 15% over 1957 
UAT also continued to increase its 
passenger business between French and 


and 
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between 
Car- 
DC- 


used in cargo 


particularly 
West Africa 


consists of nine 


African points, 
Paris and French 
rier’s main fleet 
6Bs, some of which are 
configuration. Company also operates 
seven Nord Noratlas cargo-passenger ait 
craft and seven de Havilland Herons on 
ts internal African routes 

UAT, largest of the French private 
carriers, expects delivery of its two 
DC-8s during 1960. The 
ready has some jet experience, having 
used Comet Is. 

Air Algeric, also a private carrier, con 
tinued to benefit during 1958 from the 
increased traffic resulting from the Al 
gerian war. Passenger traffic in the first 
10 months of 1958 was up 17 
the like 1957 period. In_ the 
period, the carrier’s cargo and mail ton- 
kilometers registered a sharp increase 
of 55%. During 1958 the carrier placed 
orders for four Caravelles. 

Attempt during 1958 to launch a 
domestic air service within France 
failed. Grouping of all French carriers, 
together with SNCF, French National 
Railways and several banks, was unablk 
to bring off the scheme. After 
months of operation between French 
cities the new airline—Air-Inter—ceased 
operations. Apparently not enough traf- 
fic was generated to justify the heavy 
operating costs. 


carrier al 


over 


Same 


several 


Germany 


In its fourth year of post-war opera- 
tion, fast-growing Lufthansa German 
\irlines expanded its route system 50% 
and increased its total of passengers 
carried 45% to 622.500 

Irafic on its European 
was up 60%; North Atlantic 
was also 60%; Near East routes showed 
a 33% gain and domestic trafic within 
Germany was up 20% 

Lufthansa flew 98,915,364 ton miles, 
an increase of 51% 1957. Cargo 
to 5,602 tons, mail increased 
2,102 tons. Passenger load 
1958 was 53.6%. down from 


segments 
increase 


ove! 
rose 70% 
36% to 


factor for 


and Brazil 
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FIRST AEROLINEAS COMET 4 

57.2% in 1957, reflecting the airline's 
absorption of new routes including serv- 
Cairo, Chile, Brussels, Rome, 
Fleet additions during th 
vear included delivery of three of nine 
Vickers Viscount 814s. Lufthansa has 
four Boeing 707-420 jets on order with 


pring, 


ices to 


plans to begin jet service in 
1960 
planned 


Man 


a hed- 


Further route 
this vear, with services to Athen 
chester, Milan and Stockholm 
uled to begin next month, and service 
to Barcelona, Geneva and Nice planned 
in May 
In the North 

Lufthansa carried 5 
1958, including 32 


C xpansion 1S 


Atlantic operation, 
4,413 passengers in 
.134 economy class 
customers 

Che airline’s overall 1958 load factor 


50.3 


compared to 53.1 in 


was 
1957. 
Great Britain 


during 1958 
industry 
difteren- 


Most significant 
to British 
controversy 


issuc 
irlines and aircraft 
was the over fare 
tials between jet and other aircraft. ‘The 
industry is heavily committed t 
duction of turboprops 

Strong advocates of a fare differential 
structure were the Ministry of ‘Trans- 
port and Civil Aviation, British Euro 
pean Airways and virtually the whole of 
the aircraft industr British Overseas 
Airways Corp., heavily committed 
to turbojets, was less emphatic on the 
issuc 

British European Airways registered 
: record net profit of $3 million during 
its financial vear ending Mar. 31, but 
results for the rest af 
revenue was up 10 to 


pro 


more 


howed poore! 
1958. ‘Total 
$85.9 million, but passenger capacity 
up 13.1] to 961,242,000 ton 
miles and passengers carried were up 
less than | to a total of 2,760,000 
Over-all load factor for the 
60.1 Passe nger load factor wa 
11.1% to 62.3 

BEA retired the last of it pi ton 


was 


yvCart Was 


dow n 
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lanes in July 10—Elizabethans—and 
came the first airline to operate an 
all turbine fleet on its external routes 
with 74 Viscounts. BEA now has the 
largest fleet of gas turbine aircraft in 
the world. According to Vickers, the 
Viscount carried 34% of the total intra- 
European air traffic last summer—12% 
more than any other aircraft. 

Clipped wing Comet 4B will begin 
BEA service in the autumn and will be 
put on the Rome, Athens, Istanbul, 
Geneva routes principally to meet the 
United States jet challenge. 

Delivery of its Vanguards should be- 
gin early ia 1960 and BEA hopes to 
have 10 Vanguards operating on its high 
density routes by the end of that year. 

By the end of February the airline 
had received its sixth Comet and de- 
livery of the final 13 is expected this 
year. In April, BOAC Comets will take 
over from the Bristol Britannia on 
BOAC'’s Far East service to Hong Kong 
and Tokyo, and on the Australian and 
South African routes later this year. 

By December last year BOAC had 
put the whole of its Britannia fleet into 
service. The long range 312 version 
was used to extend its transatlantic 
service to San Francisco, Detroit, Chi- 
cago, Montreal and to Caracas and the 
Caribbean. 

Britannia 102s relieved by the Comet 
on the Far Eastern routes will be 


switched to the West African routes 
during April this year and complete an 


all Britannia service to Africa. This will 
remove the last Stratocruisers from 
BOAC service. All but two of these 
planes were handed back to Boeing Air- 
plane Co. in a trade-in jet deal. BOAC 
has sold its Constellations—but had still 
its Argonauts to dispose of. By the end 
of this year the only piston engined air- 
craft operated by BOAC will be its 
DC-7C fleet, sharing the Atlantic and 
transamerican routes. 

These aircraft, together with the 
Comet and Britannia, will be replaced 
by the Boeing 707-420 jets from De- 
cember this year onwards. First Comets 
to be relieved on the Atlantic will then 
be used to open the old BOAC route 
to South America. 

BOAC has declined to issue esti- 
mates of total revenue for the last cal- 
endar year, but apparently it is still 
likely to be well in the red. Last year 
it suffered a net loss of $7.8 million. 

Total passenger miles flown by 
BOAC were 1,431 million, up from 
1,319 million last year which total just 
about matched the increase in capacity 
offered. 


Holland 


KLM Royal Dutch Airlines earned 
$3,292,000 net income last year on 
total operating revenues of $129 mil- 
lion. It carried 940,000 passengers last 
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year, an increase of 27,000. Two im- 
portant route additions were made 
during the year, an Amsterdam-Moscow 
service and a polar route to Tokyo. Two 
other cities, Kuala Lumpur in Malaya 
and Tripoli in Libya, also were added 
to the KLM network in 1958 to bring 
its total to 105 cities in 74 countries. 

At the same time, KLM lost its route 
between Amsterdam and Jakarta, Indo- 
nesia, because of political developments. 

The Dutch airline added five DC- 
7Cs and three Lockheed 1049H Con- 
stellations to its fleet during the year. 
Delivery of 12 Lockheed Electra tur- 
boprops is scheduled during 1959, and 
the airline expects its first of eight 
Douglas DC-8 jets early next year. 

To help finance the jet orders, KLM 
planned to offer $17 million in con- 
vertible debentures due in 1979, on 
the New York and Amsterdam ex- 
changes. 


Italy 


Alitalia, finishing its first full year of 
operation after merging with LAI, was 
in the van of jet surcharge proponents in 
1958 in the International Air Transport 
Assn. controversy. Alitalia few 411 mil- 
lion passenger miles during the first 11 
months of 1958, an 18% increase over 
the entire 1957 total for both carriers 
before the merger. 

Passengers carried by Alitalia in 1958 
totaled about 600,000. The airline for- 
merly handled Italy’s domestic routes 
with LAI flying the Atlantic run. Trans- 
atlantic passenger total last year for 
Alitalia was 26,425, up from a 1957 
Italian flag total on the run of 12,161. 

Alitalia received the last units of its 
Convair 440 and DC-7C orders last 
vear, now has a flect of 10 Viscounts, 
six DC-7Cs, six 440s, and 11 DC-6Bs. 
Six Douglas DC-8 jets are on order for 
early 1960 delivery. 

There were no major additions last 
year to the airline’s route structure. 
Among 1959 plans are services to Kara- 
chi and Bombay, and the inclusion of 
London on the route to North America. 


Japan 

Japan Air Lines went forward during 
1958 with an expansion program which 
it hopes will result in an around-the- 
world jet service within the next four 
years. 

The airline carried 72,277 passengers 
and flew 185 million passenger miles 
on its international routes during the 
year ended Sept. 30, 1958. The domes- 
tic totals were 399,155 passengers and 
175 million passenger miles. 

The Japanese carrier stepped up its 
transpacific schedules last April from 
five to seven weekly with the delivery 
of additional DC-7C aircraft. The air- 
line’s route to Bangkok from Tokyo was 
extended to Singapore, and survey 


flights to Sao Paulo, Brazil, were in- 
creased to bi-monthly and offered as 
scheduled services. 

Japan Air Lines has ordered four 
Douglas DC-8 jet transports and is con- 
sidered to have government political and 
financial backing for any additional jet 
orders it decides to place. Meanwhile, 
it plans to inaugurate transpacific serv- 
ice to Los Angeles in May and to Seattle 
in June. 


Scandinavia 


Scandinavian Airlines System earned 
$105,463,000 in total revenues during 
the year ending Sept. 30, 1958, an in- 
crease from $96,081,000 during the pre- 
vious like period. Total costs for the 
1957-58 period were $105,463,000, in- 
cluding an additional depreciation al- 
lowance over the regular such costs for 
a depreciation total of $9,459,000. 
Costs for the previous year were $94,- 
054,000. 

SAS last fall entered into a highly 
significant arrangement with Swissair 
under which the two carriers will lease 
jet equipment to each other and pool 
their maintenance and overhaul. Under 
the agreement, Swissair will lease two 
of its five Convair 880-25 transports, 
scheduled for delivery late next year, to 
SAS for a four-year period. SAS in 
turn will lease four Sud Aviation Cara- 
velle jets to Swissair for a like period. 
The Scandinavian carrier increased its 
Caravelle order by four to a firm 16, 
with first deliveries scheduled. 

The agreement calls for Swissair to 
maintain both carriers’ Convairs and 
engines, and SAS to maintain the Cara- 
velles and the Douglas DC-8 jets and 
DC-7Cs which both airlines have 
bought. Both carriers thus will have 
common jet fleets and complementary 
route structures, with Caravelles hand- 
ling European runs, Convairs on medi- 
um routes, and DC-8s on the North 
Atlantic. 

The SAS-Swissair arrangement, pro- 
viding an approach to the vital problem 
of cutting jet-age costs and financial 
investment, is considered of great in- 
terest to other European carriers. 

SAS carried 1,510,000 passengers over 
its system in 1957-1958, up from 
1,396,000 passengers in the previous 
fiscal year. 

The airline is entering its third year 
of polar route service between Copen- 
hagen and Tokyo, and its fifth year 
over the West Coast-Europe polar 
route, both of which it pioneered. Last 
year on the North Atlantic SAS carried 
118,088 passengers, up from 87,000 the 
vear before. It was the first airline to 
eliminate the tourist class when the 
economy fare went into effect on the 
North Atlantic last April, and it car- 
ried 88,168 passengers in the new fare 
class. 
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ROCKET ENGINE for IRBM firing at Rocketdyne’s Neosho, Mo., plant test stand. 
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This large concave spiral bevel gear is so distortion free after heat treatment that it meets the highest aircraft gearing standards without subsequent tooth grinding. 


Precision is our only product! 


In the rapidly changing field of aeronautical technology, 
the word “precision” becomes more and more common 
in use. At Indiana Gear, however, precision has always 
been more than a word. It is a way of thinking ...a 
method of working always beyond the fringe of the state 
of the art. 
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Economics Lags in Technological Race 


By William H. Gregory 


New York—Aviation enters 1959 with over-all market prospects that seem 
disarmingly stable when compared with the uncertainty facing individual 
companies caught in the cross currents of swiftly changing technology and 
the not-always-successful efforts of economics to cope with them. 

Military sales of aircraft, missiles and space vehicles for the calendar year 
1959 should closely approximate the $10.3 billion estimate for actual expendi- 
tures in 1958. With increased deliveries of commercial jet transports this 
year, total sales of the industry will be over $12 billion. 


Changeover to missiles, heralded as 
a revolution in the industry, is only one 
of the many problems the industry 
faces. The basic economic problems 

e Fewer, more expensive weapons are 
being bought. This means fewer pro- 
grams and a more intense competitive 
scramble for them. 

e Increased research, if it does in fact 
increase, will accelerate the already rapid 
rate of obsolescence in weapons sys- 
tems. Existing systems only just ma- 
turing in development will find them- 
selves displaced by even more potent 
ones appearing on the horizon. 

e Fixed level for military expenditures 
as administration policy will force 
stretchouts and cancellations of older 
systems to provide support for newer 
ones. Dropping of Chance Vought'’s 
Regulus II airbreathing missile because 
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of development of the Lockheed Polaris 
propellant 
ballistic missile last year and the siphon 
ing of money from 
to fund the fast moving 
solid propellant ballistic 
USAF are signs of this trend 

Finding a satisfactory product mix to 
cope with the situation is becoming an 
clusive thing for companies 

For military business, in essence serv- 
ing a single customer responsible for 
about 85% of the industry's total sales, 
this means providing a broad spectrum 
of scientific capability. Because of the 
increased cost and complexity, neither 
the military nor the company may be 
able to afford to develop a prototype 
vehicle for a major weapon system. Thus 
the military may buy a company rather 
than a product, with a natural result 


solid submarine-launched 


various programs 
Minuteman 
missile for 


past performance on major weapons be 
comes an important factor. Competing 
for prime systems contracts is tough for 
newer, but 

rhough a slow process, th« 
plant capacity and possible elimination 
of some contractors that Air Force lead 
Gen. C. S. Irvine warned 


seems to be 


ambitious contractors 
Cxcess of 


CTS as have 


was Impending coming to 
pass. Changes to compensate contrac 
tors for their increasing problems and to 
provide greater reward for the more efh 
cient have been discussed and some 
action possibl; ma\ 
this year 

One result has been the 
of the team sal. By 


companies can furnish the broad tech- 
Cxpc»ricnce 


result in Congress 


appearance 
Top combining, 
pro] 


nological capability and 
especially in avionics—they may 
been able to offer singly 
Commercial business as a way to add 
to the product mix had its own pitfalls 
None of the five companies building 
new turbine engine transports—Boeing 
Douglas, Convair, Lockheed or Fair 
child—have reached the break-even point 


covering full development costs. In 


not have 


tense competition for sales has led to 
such radical measures as accepting trade 
ins of used a potentially un 
economic device 

Other companies which have followed 
of their 


airplanes 


military urging to invest more 
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own funds in off-the-shelf products 
have found orders slow in forthcoming. 
Economic problems trailing in the 
wake have come in myriad shapes. 
¢ Profit margins have declined slowly 
but steadily from 3.7% of sales in 1954 
to 2.4% in 1957 and 2% last year. In- 
creasing cost-plus research and develop- 
ment type contracts and tougher pro- 
curement policies contributed strongly 
as causes. 
e Competition is becoming tougher not 
only for prime contracts, but also for 
subcontracts. lraditional subcon- 
tractors find themselves competing with 
companies that traditionally held prime 
contracts; shifting into new technologies 
forced many companies onto unfamiliar 
ground and left others with idle plants. 
© Fixed assets tend to grow with gov- 
crnment insistence on more company 
financed research. ‘Though there is ex- 
cess plant capacity, especially high bay 
airframe plants, new capacity must be 
built for development of new weapons 
at inflated construction costs 
© Debt is rising, both short term bank 
and long term public borrowing. Broad 
ening of the equity base, that is sale of 
additional common stock to the pub- 
lic, appears desirable to some com- 
panies, but the industry's other eco- 
nomic problems have caused aircraft 
securities to lag behind the broad mar- 
ket rise experienced by industrials as 
a whole in 1958. Historically, aircraft 
company listings have not been frequent 
on the New York bond market,. but 
early this year Boeing, Chance Vought, 
Douglas, Lockheed, Martin and North- 
rop issues all could be found. 
© Restriction on progress payments have 
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placed added demands on working capi- 
tal. Slower payments and the resulting 
rise in receivables has, along with cap- 
ital investment, led to the aforemen 
tioned rise in borrowing. 

© Renegotiation has trimmed profits of 
companies at a critical time when they 
are faced with heavy demands for cap- 
ital and competitive pressures One 
company reports spending $600,000 
alone on a recent unsuccessful bid. In- 
terest costs also have nicked into the 
profits. 

The natural tendency in times of tur- 
bulence is to dwell on the troubles. But 
the industry also has some solid factors 
on the plus side. 

@ Industry has been able to cope with 
the increased financial demands made 
upon it and still carry out its techno- 
logical mission. 

e Aviation’s market, despite the changes, 
is still a vast one and total industrv em- 
ployment, though declining, is approxi- 
mately 760,000 persons 

© Backlogs, though declining also, stood 
at $13.1 billion as of Sept. 30, 1958 

© Earmings have declined—drastically for 
some companies—but the industry has 
shown a capacity for remaining profit- 
able in a time of depression and financ 
ing troubles plaguing its military cus- 
tomers. 

e Aviation has demonstrated its utility 
to business on the business man’s terms. 
This solid and increasing growth of 
business flying is a development whose 
significance should not be underrated. 

When cutbacks and stretchouts first 
generated an economic crisis in the in- 
dustry in the last half of 1957, it looked 
for a time as if borrowings might reach 


a billion dollars, probably more than 
private lenders could supply. By the 
time the initial wave subsided, actual 
borrowings were closer to $300 million 
and the talk of government backed V- 
loans died. (AW July 7, p. 54.) 

Acquisition by the industry of sub- 
stantial long term debt as a result, 
mostly through public sale of deben- 
tures, which are tantamount to un- 
secured bonds, can be looked at in two 
ways. 


Heavy Burden 


In a contracting industry, where the 
future can turn from good to bad over- 
night with the cancellation of a major 
program, such debt can be a heavy bur- 
den. With many of these debenture 
issues convertible into common stock 
there is the added specter of equity di- 
lution for the present shareholder. 

rhis may not be all to the bad, how- 
ever, since these convertible issues also 
offer the company a way to broaden its 
equity base which may have certain ad- 
vantages. By setting a floor, through the 
price at which the debentures can be 
converted, the company and the share- 
holder are assured that actual conver- 
sion and increase in the number of 
shares is not likely to occur unless there 
has been a worthwhile rise in the price 
of the stock. Since the conversion price 
is at worst the current price of the stock, 
the company and the shareholder have 
a hedge against the future. If the price 
of the stock drops, the debenture holder 
is likely to simply hold on to his de- 
bentures until they mature and not con- 
vert them. 

lhe company might do better to sell 
shares outright, but market peaks are 
quite difficult to determine except in 
retrospect. 


Debenture Issues 


Regardless of the pros and cons, most 
aircraft and airline public financing has 
involved debentures. These issues have 
been generally successful and some are 
selling at a premium. Boeing and 
Douglas both were able to complete ma- 
jor financing for their commercial jet 
as well as military programs. The Doug- 
las issue turned out to have been espe- 
cially well timed. It was a relatively 
early one and came at the time when 
Douglas stock was selling around $90 a 
share. Since then uncertainties have 
plagued the aircrafts and Douglas has 
dropped to below $55 a share. 

Another example of debenture finan- 
cing is Kaman Aircraft Co., which sold 
a $1,250,000 convertible issue early this 
year. 

At 6% interest, this financing is 
not cheap, but the company appeared 
to find the opportunity to broaden its 
equity base in this manner more de- 
sirable than an outright sale of stock. 

Broadening of the equity base is 
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likely to get increased attention this 
year, both by manufacturers and _air- IN THOUSANDS OF PLANES 
lines. - - ae -— 

Manufacturers are concerned because , 
one disputed issue in the debate over re- 
negotiation has been profit margin. 
Figured on sales by the industry, profit 
margins have been well below non- 
defense industries. Military producers, 
for example, cite their 2.4% margin on 
1957 sales compared to the 5.9% aver- 
age return by all major U.S. manufac- 
turers that year. 

But profit margin for airframe com- 
panies, computed on net worth, aver- 
aged 17% for the years 1946 through 
1957 compared with 14% for all U.S. 
manufacturers, according to Aircraft In- 
dustries Assn. figures. The Renegotia- 
tion Board has cited this factor as an 
argument for continuation of renegotia- 
tion. To that the industry replied at 
House Ways and Means Committee ' : ; ; ' 
hearings last summer that the general 48° 49' 50 5!' 52° 53' 54 55 56 57’ 58 
youthfulness of the industry plus its 
financial problems, including renegotia- 
tion, made it difficult for the industry 
to broaden its investment base and 
make capital improvements. 

Reinvestment is a sore subject with 
the industry. In a recent talk in New 
York, C. J. McCarthy, chairman of the U. S. AIRCRAFT INDUSTRY (In thousands) 
board of Chance Vought, pointed out ' 
that the industry had the highest re- | 
; a Ach. | Other Acti. 
investment rate of any, returning ap | 's rz ” 
proximately 60 cents out of every dollar — —S 
earned in research, facilities and equip- 
ment. 

Hearings are scheduled again on the 
subject of renegotiation this year, since 
the act was only extended for a year in 
1958. In the meantime Boeing Air- 
plane Co. has launched a major offen 
sive against renegotiation in the courts, 
resumption of case is set for June. 
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Airline Problems 


Financing by airlines of their $2 
billion in turbine equipment orders not 
including spares, of major concern to 
manufacturers, is now completed for the 
most part, but a critical factor is the 
cash flow generated by operating reve- 
nues 

This cash flow is based on varying 
trafhc estimates, but all would un- 
doubtedly be affected by a recession 
and slow down in the growth curve 
as that occurring last year. Increased 
competition is exerting a more and 
more severe effect and could also upset 
revenue forecasts. Thus there is an 
area of uncertainty in the latter stages 
of new equipment deliveries. 

[rans World Airlines is a big ques- 
tion mark since its orders all are in the 
name of Hughes Tool Corp., which con- 
trols the airline. 

How manufacturers are affected is 
shown in the case of Convair, which not 
only has a major part of its orders for 
its 880 jet transport from TWA but * Preliminary Figures. SOURCE: Bureay of Labor Statistics. 
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Intricate ducting system or individual components... 
FLEXONICS EXPERIENCE AND ENGINEERING CAN SERVE YOU BEST 


For more than half a century, Flexonics has pioneered in 
precision-forming thin metals into flexible carriers for a variety 
of media . . . and still leads. This special talent of Flexonics 
engineers and designers is available to you in the development 
of ducting systems and flexible connections. 


For the most authoritative product and design recommenda- 
tions covering ducting systems, flexible connectors, bellows, 
metal hose, and Flexon T (Teflon)—contact your Flexonics 
Sales Engineer or write for Flexonics Aeronautical Engineering 
Manual. 


AERONAUTICAL 


FLEXONICS CORPORATION + 1302 SOUTH THIRD AVENUE » MAYWOOD, ILLINOIS 


Divisions 
TOMORROW'S 
ENGINEERING INDUSTRIAL HOSE - EXPANSION JOINT + BELLOWS - AERONAUTICAL « AUTOMOTIVE 


TODAY Flexonics Research Laboratories, Elgin, Iilinois 
In Canada: Fiexonics Corporation of Canada, Limited, Brampton, Ontario 
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The following figures show the latest reported status of air- 
line financing for jet equipment. The totals are for aircraft and 
engines only, plus some spares. Borrowing is broken down to indi- 
cate straight borrowing from banks or insurance companies; the 


“other debt” column is to indicate borrowing which may involve 
sale of securities publicly, or in several cases to institutions, 
and involving eventual distribution of common stock. The airline 
figures may not add because of overlap of loans and deposits. 








Airline Total 


Bank or Institutional debt 





American $135,000,000 


$85,000,000 


$80,000,000 
(engine leases) 


Deposits 
or deliveries 


$79 ,000 ,000 





Branift 40,000,000 


25,000,000 


11,499,000 


Te be paid 
from cash flow, 
depreciation, etc. 


$445,000 ,000 


56, 500 ,000 








Capital 42,905,000 


45,000 ,000° 








Continental 


12,500,000" 
(debentures) 


28,818,000 


51,381,000 








Delta 





25,000 ,000 
(conv. note) 








National 





Northeast 





Northwest 


Pan American 220,000, 000! 





Trans World® 


United 





130,000 ,000 


Western 











$796, 405,000 





$188, 300,000 


(conv. preferred stock) 


(conv. debentures to insurance 
companies. $80,400,000 sold) 


$260, 500,000 








1,447,465 


89,000 ,000 
21,000 , 000° 


57 ,700 ,000 


$350 , 964,000 


74,000,000 


132,000,000 235,000 , 000 





30 ,700 , 000° 


59,000 ,000 


16,500 ,000 


67 , 500 , 000* 


77,000,000 212,000,000 


370,000,000 


275,000 ,000 


7,500 ,000 


20,000 ,000 





$489, 700,000 $1, 865,381,000 








Footnotes: 
1. Only part used for jet equipment. 


3. Orders in name of Hughes Tool Co. 
Tt Some previous loan funds available. 


2. $15 million of this to retire existing interim bank loans. 


4, After trade in of Stratocruisers and DC-7s. 
5. Reported paid to Convair for full price of initial airplanes. 


6. Estimated, 


* Capital hopes to negotiate firm orders for 10 Convair 880s. 
Value indicated not included in total. 


Loan figure is for Viscounts. 











also is negotiating with Capital, which 
is heavily burdened with payments for 
its fleet of Vickers Viscounts. 

General Dynamics retired an issue 
of debentures over a year ago and finan- 
cial interests are expecting the parent 
company of Convair to seek some new 
financing soon to handle the develop- 
ments costs of the transport, the last of 
the jet transport builders to do so. 

One of the strongest jet financing 
programs is United’s. The airline can 
borrow up to $250 million and has al- 
ready paid $57 million in deposits on 
jet orders currently amounting to $275 
million. Although United is expected 
to order more airplanes, on the present 
basis it could either not take down all 
its loan commitments, saving interest 
costs, or it could take the full amounts 
and use its cash reserves for other pur- 
poses. 

Like the manufacturers, the airlines 
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have had their problems with the gov- 
ernment. 

In their case, however, it has been 
with government regulation and not 
contracts. 

Attacks by airlines and the financial 
community on Civil Aeronautics Board 
policies on what they term indiscrim- 
inate route awards and on undue delay 
in reaching a decision on fares grew 
much more pointed during the year. 
Though the airlines reported better 
earnings at year end, these often were 
due simply to a change in accounting 
procedures on depreciation which arbi- 
trarily added to the profit side of the 
earnings report. 

Investment houses showed a cau- 
tiously favorable attitude toward selected 
airline stocks and prices rose enough 
in the last few months to cause a 
few airline executives to show interest 
in seeking new equity financing. The 


rise appears to be largely based on 
long term optimism; though cash flow 
probably will remain high, retirement 
of heavy loans for new equipment is 
unlikely to leave much in the way of 
earnings 

Pressure on airlines for equipment 
purchases brought an upsurge during 
the year of efforts to interest operators 
in leasing as an alternative to buying 
Airline response was reluctant, though 
American did enter into leasing agrec 
ments with three manufacturers for en- 
gines 

The potential for this method of 
financing equipment for airlines is still 
to be tested. 

Local service airlines, also attempting 
to re-equip either with Fairchild F-27s 
or piston equipment more modern than 
DC-3s, were able to arrange loans 
through the Guaranteed Loan Bill for 
the first time last year 


173 








Radiograph shows porosity which 
caused markings to be fuzzy 


Alloy casting for faceplate of aircraft 
instrument 


End of a fuzzy face 


EE-AT-A-GLANCE Clarity is an abso- 
lute “must” for aircraft instru- 
ments. So when one in development 
appeared with fuzzy numbers and 
index marks on its face, the cause 
and cure had to be found. 
Sperry Gyroscope Company main- 
tains a large and efficient x-ray test- 
ing department, hence the casting 


for the instrument face was promptly 
radiographed. 

What the radiograph revealed 
was marked porosity. The conclu- 
sion was that the material used in 
applying the figures was being 
absorbed and sharp delineation was 
impossible. Therefore, a change in 
casting technic was indicated. 


This is typical of the ways radi- 
ography helps the foundryman make 
sure only satisfactory work is deliv- 
ered—make sure he is building and 
keeping a reputation for high-quality 
castings. If you would like to know 
how it can help you, call your x-ray 
dealer—or the Kodak technical 
representative—and talk it over. 


X-ray Division .. . EASTMAN KODAK COMPANY .. . Rochester 4, N. Y. 








> Read what Kodak Industrial X-ray Film, Type AA, does for you: 


~N 


@ Speeds up radiographic examinations. 

@ Gives high subject contrast, increased detail and 
easy readability at all energy ranges. 

@ Provides excellent uniformity. 

© Reduces the possibility of pressure desensitization 
under shop conditions. 


Kodak Industrial X-ray Film 
Type AA 
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Research Scores Gain On Heat Problem 


By Michael Yaftee 


Metallurgists last year registered some of the most significant technical 
gains of the past quarter-century in the development of high temperature, 
high strength and light weight materials for the aviation industry. 

Among the more notable advances were those resulting from the com- 
bined military-industry effort to raise the useful operating temperatures of 
aluminum and magnesium, two of the lightest and best known aircraft 


structural materials. 


Most of the current aluminum alloys 
are designed for use at temperatures 
below 400F; a few, such as aluminum 
alloy 2219, are useful to about 600F. 
But some recent developments now 
show promise of extending aluminum’s 
serviceability to almost 1,000F. One is 
the addition of powdered aluminum 
oxide to an aluminum base material. 
Another is the reinforcement of the 
aluminum matrix with glass fibers. 


Thorium Addition 


In the case of magnesium, the addi- 
tion of thorium, as in the alloys HK31 
and HM21, has extemded the useful 
temperature limit of the material to 
approximately 900F. 

At these 900-1,000F temperatures, 
aluminum and magnesium alloys may 
stand up only for short times. But the 
important thing here is that metal- 
lurgists have now advanced the opera- 
tional temperatures of these two mate- 
rials almost to their melting points. 
For most metals, the service tempera- 
ture is figured roughly at one half of 
the melting point, or slightly better. 

Another lightweight metal of great 
interest to the aircraft industry and 
military is beryllium. Its density of 
0.66 Ibs/in® places it in a class with 
magnesium. In_ stiffness, it tops all 
other metals, including the steels, with 
a modulus of elasticity of 42 x 10° psi. 
High specific heat and thermal con- 
ductivity make it a promising heat sink 
material. It also, has a high melting 
point, 2,343F, high strength-to-weight 
ratio and a very good oxidation re- 
sistance. 

Beryllium, however, is_ critically 
handicapped by a lack of ductility. As 
a result, the extensive research program 
under way on the metal has been and 
is aimed at improving its ductility and, 
alternately, at developing fabrication 
methods and structural forms which 
can utilize the metal with its present 
low ductility. 

During the past year, Nuclear Met- 
als, Inc., has been working on the fabri 
cation of a simple beryllium structure 
under subcontract to The Martin Co. 
Original plans called for the fabrication 
of beryllium fins which Martin was 
going to use on five new rocket research 
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vehicles it planned to design and fabri- 
cate. First, however, it was decided to 
build a simple wing box beam to learn 
more about fabricating the metal. 


Latest Air Force reports indicate that 
Martin is well pleased with results to 
date. 

Nuclear Metals is also making trial 
beryllium sheets for Lockheed Aircraft 
Corp. At one time, Lockheed was re- 
ported to be very much interested in 





| 
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the development of a heat-sink beryl- 
lium nose cone for the Polaris missile 
Allied to this application, of course, is 
the use of a beryllium heat shield on 
NASA's manned space capsule 

Nuclear Metals 1s working on the de 
velopment of beryllium oxide ceramics 
for Navy Bureau of Aeronautics, on 
beryllium composite structures for the 
Air Force and on beryllium extrusions 


for Northrop 
USAF Beryllium Contract 


Air Force has one contract with 
Brush Beryllium Co. on beryllium alloy 
development and another for the pro 
curement of beryllium sheet. The sec 
ond covers a study on sheet rolling as 
well. Progress on both contracts dur- 
ing the past year is reported to be satis 
factory. 

In the hope that beryllium will dis- 


FLASH SHIELD 


PLASTICS now are being used to fabricate components of many missiles, such as the Atlas 
ICBM. Improved high temperature resistance and strength properties have given plastics 
a high strength-to-weight ratio at elevated temperatures. 





id 


TORIES 


\ Two precision bail 
| bearings, one con- 
centric within the 


other, are periodi- 5 
cally rotated in (7 


alternating directions © 
during operation— 
thus reducing ran- 
dom drift to 0.25 
degree per hour. 


Photo: courtesy Sperry Gyroscope Co. 


[200% Gain In Gyro Accuracy 
With "& Ball Bearings 


CUSTOMER PROBLEM: 


Get new, advanced gyro bearing design “off 
the board” and into production. Sperry Gyro- 
—e Company, in developing its new Rotorace 
(TM) gyro, designed a special bearing capable 
of “averaging out” error-producing effects of 
friction on sensitive gyro gimbals. New manu- 
facturing techniques would be required to 
achieve high degree of precision required by 
Sperry design. 

SOLUTION: 

N/D Engineering, when approached by Sperry, 
created special manufacturing techniques for 
the high precision production of these unique 


is 
NEVV 


iggy-back gimbal ball bearings. Used in the 

otorace design, the bearings helped achieve 
reduction of the gyro’s random drift rate. The 
2 or 3 deg. per hour drift, recently considered 
very good, is now cut to as little as 0.25 deg. 
per hour, with still lower rates in sight. Another 
example of New Departure’s ability to meet 
exacting instrument bearing requirements 
through broad engineering experience and pre- 
cision manufacturing techniques. 


For immediate engineering analysis of your 
current high precision instrument and miniature 
ball bearing problems, write New Departure, 
Department G-3. 


EPARTURE 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING AOLLS L/KE A BALL 
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DOUGLAS THOR ASSEMBLY 


play greater ductility in an extremely 
pure form, the Air Force gave Alloyd 
Research Corp. a contract to produce 
some ultra pure beryllium. This pro 
gram has yet to get off the ground; 
ven when it does, many metallurgists 
1old little hope for any significant im 
yrovement in ductility. 

BuAer has had a beryllium wire pro 
gram under way at Brush during the 
vast year and recently began to pur 
hase wire from the company. BuAer 
netallurgists see great promise in the 
vire as a reinforcing element in com- 
osite aircraft structural materials, a 
role somewhat akin to that of the glass 
fibers now being used with the alu- 
minum matrix. 


Choice Material 


There is now a strong belief among 
many metallurgists, both in and out of 
the military, that even with its low 
ductility and other drawbacks such as 
high price and toxicity, beryllium will 
prove the choice structural material for 
many aircraft applications at all tem- 
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peratures up to about 1200! They 
see it being used for gyroscope com 
ponents, aircraft brake disks, bolts, re 
entry vehicles—manned and unmanned 
rocket fins, skin panels, aircraft trim 
tabs and aerodynamic fences, turbine 
compressor wheels, and satellite shells 
Some uses are already established 


Titanium Progress 


litanium, while still not achieving 
the wonder status many once claimed 
for it, nevertheless made some signifi 
cant advances during the past vear in 
filling many aircraft structural applica 
tions and most of its more practical 
technical aspirations as an aircraft struc 
tural material suitable for use from a 
few hundred degrees to 1200F and, for 
short service times, to 17001 

he past year, the Navy says, brought 
titanium practically to fruition, particu 
larly in the Department of Defense 
sheet rolling program. 

During the past year, the first all-beta 
titanium alloys were introduced. Still 
not commercial—only slightly more than 


Standard 
All-Metal 
Mounts 


Johnson offers a complete line of Standard 
All-Metal Mounts, approved by the military for 
aircraft and missiles and interchangeable with 
other mounts and isolators. 


All-Metal 
Mounting 
Bases 


Johnson's ruggedized aluminum bases withstand 
15G and 30G shock conditions fit stand 
ard and non-standard shapes . . . conform | 
Mil-C-172B 


All-Metal 
Stabilizers 


Johnson manufactures the only true horizontal 
stabilizers available. Free-sliding, they are de 
signed to work in perfect coordination with 
vertical mounts 


Specially 
Engineered 
Mounts 


Johnson engineers fully qualified are 
always ready to belp you on specially-engineered 
mounts and bases. Contact our engineering dk 


partment. 








Quolity Products Through 
YEARS OF PROVED PERFORMANCE 








SEND FOR COMPLETE 
INFORMATION 
IN CATALOG NO. 3 


K. W. JOHNSON & COMPANY, INC 


BAidw 4 78 
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H,O, NOZZLE and ADAPTER 
Model QD-7 


Self-sealing 
Lightweight 
Working parts isolated from fluid 


Nozzle must be locked to adap- 
ter to actuate internal valves 


Sizes: 1%" to 8” 1.D. 
50 to 1,500 gpm. 


FLOAT SWITCH 
Model FS-2 


——_—— — 


» 
| = 
v yas 


Enclosed switch 
mechanism 

Weighs only 10 ozs. 

7 amps inductive load 
at 28 volts 
Highly-efficient where 
fluid levels change 


(»—— 


West Coast Representative: William £. Devis, P. O. Box 642, Inglewood, Calif. 
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11,000 Ib. have been produced—the ma- 
terial shows great promise for aircraft 
structural applications. It is weldable, 
formable and has a high room tempera 
ture strength of approximately 280,- 
000 psi. Titanium’s high strength ap- 
proaches that of steel while its low 
density places it in the aluminum 
weight class. 

The all-beta alloy already appears 
to have staked a strong claim on solid 
prepellant motor casing applications. 
As a result, the all-beta alloy seems to 
be a good bet for the Pershing casing 
and a strong possibility for the same 
job in the Minuteman and Polaris. 

For liquid propellant rocket tankage, 
the strongly alpha titanium alloys are 
taking on added interest as a result of 
their excellent weldability. Two such 
alloys, Mallory Sharon’s 821 and Titan- 
ium Metal Corp. of America’s 811, were 
added to the Defense Department 
sheet rolling program last year. 

First shipment of .003-in. titanium 
alloy foil last year by Titanium Metal 
demonstrated the growing effectiveness 
of continuous rolling techniques in 
turning out thin, wide sheets of the 
metal. An important consequence of 
the introduction of the thin sheets and 
foil has been the initiation of wide- 
spread work on titanium honeycomb 
structures by companies such as Convair 
Forth Worth. So far there have been 
just samples and test panels, but there 
is a possibility that the honeycomb 
core material will find applications in 
the B-70 and F-108, along with new 
heat treatable titanium alloys. 


Explosive Forming 


Another noteworthy program of the 
past year has been Aerojet-General’s 
evaluation of explosive forming of ti- 
tanium. The technique itself, in which 
an explosive is used to propel the 
plunger or create the shock wave which 
forces the metal into the shaping die, 
has also made much progress during 
the past year. It shows considerable 
promise for forming titanium and other 
materials, some of which until now 
have been difficult or even impossible 
to shape by any other means. Other 
aviation companies such as Lockheed 
and Convair are also actively experi- 
menting with explosive forming 

Steels and other ferrous alloys, among 
the oldest of construction materials, 
have recently displayed some interesting, 
heretofore hidden, potentialities to 
metallurgists which will keep them in 
contention for structural aeronautical 
applications at temperatures to at least 
1200F. 

Hot work die tool steels are cur- 
rently generating a great deal of inter- 
est among BuAer and Air Research and 
Development Command metallurgists 
Until recently, these compositions were 
considered too hard to work with as 
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structural materials. With the devel 
opment of suitable modifications, metal- 
lurgists are now learning how to han- 
dle them and how to emphasize their 
structural advantages. 

On a strength-to-weight basis, the 
hot-work die steels are reported to out- 
perform stainless steels, typical titanium 
alloys and currently available beryllium 
at temperatures up to about 1,000F. 
Also, they show good ductility and low 
notch sensitivity. 

Low notch sensitivity of the hot 
work steels is proving of prime interest 
to manufacturers of jet aircraft, both 
civil and military, as a promising an 
swer to the problem of crack propa- 
gation. During the past year, BuAer has 
undertaken a cooperative project with 
l'emescal Metallurgical Corp. and Va- 
nadium Steel Corp. Vanadium will 
supply its Vasco Jet hot work die steel 
to ‘Temescal which will melt the steel 
by electron beam (in itself a compara- 
tively new and promising technique for 
processing purer metals and alloys). The 
material goes back to Vanadium for 
shaping and then to BuAer for evalua- 
tion of notch sensitivity and crack prop- 
agation properties. 

The stainless steels are still impor- 
tant aircraft structural materials for 
temperatures, to about 1,200F as a result 
of their high strength and corrosion and 
oxidation resistance. During the past 
vear, steel producers have. devoted in- 
tense effort to improving the properties 
and processing of the stainless steels 
for the aircraft industry. 


Progress in Steels 


New mills have been put into opera- 
tion for producing thin, flat, wide, high 
tolerance stainless sheets. Significant 
progress has been made in the fabrica- 
tion of stainless honeycomb sections. 
Many existing stainless compositions 
have been modified to achieve impor- 
tant improvements in creep properties. 
And a lot of development work has 
gone into precipitation hardening to 
improve the already high strength of 
stainless steels. 

An interesting sidelight on stainless 
progress involves the work of National 
Carbon Co. in the fabrication of large 
graphite electrodes. Until recently, 
small furnace size made it impossible 
to braze large sections of steel honey- 
comb. With the new electrodes, stain- 
less sections 10x20 ft. are now possible 
And it is expected that these large, 
brazed, stainless steel honeycomb pan- 
els will account for a major share of the 
B-70 and F-108 airframes. 

Recent metallurgical advances have 
made it possible to develop ultra high 
strength steel with tensile strengths 
reportedly as high as 350,000 psi. At 
least one major steel producer is be 
lieved to have under development a 
steel with a tensile strength of 500,000 
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Now you can 
automatically 


SPRAY 


non-re 


odd or 
without 
wasting 
material... 


Binks MEMORY TIMERS 
automatically sense product 
shape, size and location on the 
conveyor and relay these data to 
your automatic spray guns. 
Spray guns operate only when 
each product is in precise 
position. No material is wasted 
‘spraying cutout areas or odd 
shapes. Coverage uniformity 

is improved. 

These electro-mechanical 
timers are rugged and dependable 
... adaptable to most rotary, 
horizontal or vertical spraying 
machines. 


Here is how the system looks 

from above 

@ Binks MEMORY TIMERS 
astride your conveyor sense 
size, outline and location of... 

@® irregularly-shaped products 
to be sprayed and relay this 
information to... 

@ your automatically operated 
spray guns. 


Send for Bulletin A96-1 See how 
this new timer completely 
automates your finishing operation 
without involving you in complex 
equipment. Call your nearest 
Binks Branch Office or write direct. 


ALL ALLL A es 
































NATIONWIDE 
SERVICE 





Binks Manufacturing Company 


3116-30 Carroll Ave. West., 


Chicago 12, Illinois 


REPRESENTATIVES IN PRINCIPAL U.S, & CANADIAN CITIES « SEE YOUR CLASSIFIED eP DIRECTORY 


Circle Number 102 on Reader-Service Card 


179 





eooenenandader 1° 


PA AHUCK 


Comments of regular users of HUCK FAS- 
TENERS tell the story. 


“70% saving in our assembly cost”. 
“50% faster than previous methods”’. 


“We use them wherever possible be- 
cause of their strength and sealing 
qualities”. 


‘Every fastener is automatically 
“torqued” identically”. 


“They don’t slip, strip or wear loose”’. 


Thousands of smart manufacturers have dis- 
covered that HUCK fasteners are truly the 
BETTER way to do their fastening job. 


So mechanically predetermined is the result 
of the HUCK fastening system that unskilled 
Operators can produce professional grade 
work almost immediately, at up to thirty 
fasteners per minute. Materials, sizes and 
head styles to meet your specific requirements, 


Give us your fastening problems, our years of 
experience are at your 
service. 


MANUFACTURING COMPANY 


2480 BELLEVUE AVENUE « DETROIT 7, MICHIGAN ¢ Phone WA. 1-6207 


DELLE i 1 


— 
8 mccmsmmaienat 01 | ae 
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psi. Provided it has suitable joining 
and welding characteristics, such a steel 
will be of major interest to the aircraft 
manufacturers for use at room tempera- 
tures or for shorter times at tempera- 
tures as high as 1000F. 

Another important program is now 
under way in BuAer itself. It involves 
the development of structural materials 
containing little or no strategic ele- 
ments such as nickel and chromium. 
An outgrowth of an earlier program on 
the Thermenal iron-aluminum compo- 
sitions which showed excellent oxida- 
tion resistance at 2000F but poor duc- 
tility, the new compositions, in which 
15-35% of the iron has been replaced 
by manganese, shows good ductility as 
well as oxidation resistance in air at 
200-220F. 

Navy Tests 

The new alloys are still in the ex- 
ploratory stage, says BuAer, with many 
tests still to be run. Among other 
things, BuAer is now experimenting 
with the addition of precipitation hard- 
ening elements, which usually entail 
sacrifices in oxidation resistance and 
ductility. Fortunately, one BuAer met- 
allurgist points out, there is plenty to 
sacrifice. It is hoped that the new 
compositions will compare favorably 
with steels in the 1200-1500F category, 
in which case the low cost of the new 
iron alloys would give them a decided 
edge. 

Another recent development of im- 
portance in the iron alloy area is an 
improved ferritic material used in bear- 
ings now offered by Clevite Corp. The 
new material is said to increase the 
service temperature of bearings from 
900F to 1200F. 

Progress of the super alloys—nickel, 
cobalt, and chrome base—has proven 
comparatively insignificant throughout 
the past year. Metallurgists have 
pushed the service temperature limit 
of the nickel base alloys up another 
50 deg. to about 1750F and believe 
another 50-100 deg. may be possible. 

For structural materials to serve at 
temperatures above 2000F, researchers 
have had to go to the refractory met- 
als, most notably tungsten, tantalum, 
molybdenum and niobium. During the 
past year, the refractories have received 
a great deal of attention for application 
in such hot spots as the Air Force's 
2500F leading edge program and in 
uncooled rocket nozzles and, as a result, 
have made impressive gains (AW Feb. 
2, p. 50). Despite these recent ad- 
vances, however, the refractory metals 
remain a comparatively unplumbed area 
and will undergo even greater devel- 
opment during the present and future 
years. 

At the other end of the temperature 
spectrum, the —400F temperatures of 
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the liquefied gases, some interesting de- 
velopments have been taking place in 
the selection of materials for pressure 
vessels and tankage. So far the choice 
materials for these jobs have been the 
high temperature austenitic stainless 
steels, aluminum alloys, and to a limited 
extent 6Al-4V titanium alloy. Now, 
however, the newer titanium alloys such 
as 6Al-4Z1-1V and 8Al-2Nb-1Ta are 
receiving serious consideration, owing 
to their low notch sensitivity and high 
impact resistance. 

Along with the metals, the non- 
metallic materials have made significant 
progress during the past year. Among 
the more notable achievements: 

e New lubricants and hydraulic fluids 
have been developed and, in some cases, 
approved for high temperature service 
in aircraft and missiles (AW, Sept. 29, 
p. 51; Jan. 5, p. 71). 

eHigh density halocarbon damping 
fluids helped in the miniaturization of 
inertial guidance systems while other 
halocarbon oils and waxes were devel- 
oped for the lubrication and_protec- 
tion of missile components in highly 
reactive test environments (AW, Jan. 5, 
p. 94). 

e Graphite, which comes into __ its 
own as a structural material at tempera- 
tures above 4500F, was wedded to a 
silicide and carbide coating which pro- 
vided the material improved protection 
against oxidation and erosion. 

e Work on whiskers—fine filaments 
of metals and non-metals which exhibit 
near perfect strength properties—moved 
sharply ahead in 1958. One impressive 
achievement was National Carbon’s 
work in growing carbon whiskers. Tech- 
niques for turning the filaments into 
useful structures, however, still appear 
to be far off. 

¢ Aluminized quartz fibers, an Air Force 
sponsored program now under develop- 
ment, show promise as a high tempera 
ture composite material 

e Use of quartz lamps as the heat 
source for brazing titanium honeycomb, 
1 recent outgrowth of an Air Force pro 
gram with Armour Research Founda 
tion, is proving cheaper, quicker and 
more versatile than former methods 
More important, it has made it possible 
to braze larger honeycomb sections 

© Research has shown that single crvs- 
tals of metal oxides display a fair degree 
of ductility. There is a good possibility 
that with continued effort this could 
lead to the commercial development 
of ductile ceramics. 

e Composite materials last year again 
were subjected to a heavy development 
effort. Work on the familiar sandwich 
construction form was aimed principally 
at improving the structural adhesives 
and replacing the common aluminum 
core with honeycombs of higher tem- 
perature steels and titanium alloys. 
Other approaches, still to be proven, 
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noise-free 
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on 90 low-level 





PDM channels 


ith GEC’s PLEXICODER 


Rocketdyne, a division of North American Aviation, In 


Noise problems and signal distortion, always solid obstacles to the 
use of sensitive /ow-level pickups for PDM, are now eliminated by 
CEC’s PLEXICODER. Providing PDM conversion and commuta- 
tion of the signals from flux and strain gages, resistance thermome- 
ters, thermocouples, and other low-level pickups, the PLEXICODER 
employs no troublesome filters, amplifiers or mechanical wiper arms. 
Operation is based on a noise-free galvanometer optical system with 
inherent filtering characteristics. The PLEXICODER is ideally suited 
for use with data handling systems, engine test stands, and missile 
ground-checkout equipment. Operating at speeds up to 900 samples 
per second, it easily accommodates 90 low- or high-level inputs in 
any combination. 

The PLEXICODER utilizes simple oscillograph-proved tech- 
niques for adjustment and calibration. It is designed for a minimum 
of 1000 service-free hours of operation. Call your nearest CEC 
sales and service office for full information, or write for Bulletin 
CEC 1599-X12. 


Transducer Division 


/ 
CONSOLIDATED ELECTRODYNAMI 6S / 300 N. Sierra Madre Villa, Pasadena, Calif. 


FOR EMPLOYMENT OPPORTUNITIES WITH THIS PROGRESSIVE COMPANY, WRITE DIRECTOR OF PERSONNEL 
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HYATT HY-ROLL BEARINGS in each 
of the 4 Pratt & Whitney JT3 jet engines 
help the Boeing 707 cruise smoothly at 
600 mph. Hyatt Bearings Division, 
General Motors Corporation, Harrison, N. J. 


anotner (Gil contribution to aviation progress 


Hiy-ROLL BEARINGS 
FOR AIRCRAFT INDUSTRY 
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involved bonding music wire with a 
tensile strength of 450,000 psi. into 
high tensity laminates with good damp- 
ing characteristics and embedding 
strong but easily oxidized refractory 
wires and powders in oxidation resistant 
matrices. 

e Transparent materials for cockpit 
or manned capsule enclosures, despite 
a large development effort, are still 
hard pressed to keep up with fast rising 
temperature requirements. The poten- 
tial for present plastics ends at about 
500F. Glass, despite its high weight 
and low impact resistance, appears to 
be the next step. Several enclosures 
are now being designed with various 
edge attachments that will permit 
equalized loading of glass in tension 
and thereby reduce weight. Other in- 
vestigations are under way on double 
wall enclosures with cooling mechan- 
isms between the walls and on trans- 
parent materials that can keep out 
harmful radiations. 

@ Research on elastomers succeeded 
in pushing their service temperature 
limit to about 600F and improving re- 
sistance to aviation fuel and rocket pro- 
pellants, lubricants, hydraulic fluid 
oxidation, radiation, etc. This in turn 
has led and will continue to lead to 
better sealants, flexible connectors, tires, 
gaskets, wire insulation, fuel bladders 
and the like. There is still a need for 
elastomeric materials capable of service 
at temperatures at 1000-1500F. 

Plastics have been making rapid ad- 
vances along all fronts. Starting out 
from their radome uses in World 
War II aircraft, reinforced plastics have 
moved into advanced aircraft and mis- 
sile radomes, nose cones, bulkheads, 
wing and fin panels, control flaps, skins, 
rocket nozzles and blast tubes, pressure 
bottles, heat shields, and almost ever 
other area of missiles, aircraft, satellites 
and space probes. 


Plastic Uses 


Notable improvements have been 
made in the past vear in increasing the 
high temperature potential of many 
different plastics. New phenolic and 
silicone laminating resins are now Ca- 
pable of long duration service at 700 
S00F. For short periods, many plas- 
tics are capable of withstanding peak 
heating of 1000-1200F. The plastics 
industry itself has for its goal a short 
time service at 2000F. 

With reinforcement or cooling, some 
of the newer plastics are said to be 
capable of maintaining their structural 
integrity at temperatures as high as 10, 
000-12,000F for brief periods. It is 
this characteristic along their fairl; 
high heat absorption during phase 
changes that has made plastics attrac- 
tive as ablation materials for nos« 
cones and rocket nozzles. ‘The problem 
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now is to find ways of extending service 
times of these materials to periods 
even as long as 10 min 

Another interesting development in 
the plastics field involves a fabrication 
technique more than the material itself. 
Called filament winding, it consists 
of passing a reinforcement filament 
through a resin bath, winding it around 
a mandrel and then heat curing it. Aero- 
jet-General has been working on this, 
using glass fibers in a phenolic binder 
to form a liquid propellant rocket nozzle 
inside of which is then placed a porous 
































VG 460 + 30 VOLTS 


75 AMPERES 100 AMPERES 
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VG 840 + 30 VOLTS 


100 AMPERES 
HIGH SPEED 


200 AMPERES 
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Write for technical data. 


BREEZE PRODUCTS: ACTUATORS + HOISTS 





VG 600 + 30 VOLTS 
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VG 1000 + 30 VOLTS 


@ MANUFACTURING 


metal lining. Liquid fuel passes through 
the liner, vaporizes and cools the noz 
zle. More important, the high tensik 
strength and low density of the wound 
filaments result in a high strength-to- 
weight ratio that is hard to match. 
With cooling or some other ap- 
proach, existing materials can handle 
almost all of aviation’s current high 
temperature assignments. Most of thes« 
approaches, however, entail a severe 
weight penalty, and the payload capa 
bility of present weapon systems and 
space vehicles is already very low. 


STARTER GENERATORS 


Ten solid years of design, development 
and manufacture have given Breeze 
unmatched experience in solving the 
problems of special starter generator 
equipment. Our equipment is designed 
to high performance needs in critical 
applications . . . with special emphasis 
on SMALL GAS TURBINE EN.- 
GINES. It has been tested and proved 
in trainer aircraft, target drones, heli- 
copters and related ground support 
equipment. Our engineers know this 
subject thoroughly. Our experience in 
this field has no equal. 


BReel: _ 


CORPORATIONS INC. 
700 LIBERTY AVENUE + UNION, N. J. 
TRANSMISSIONS + GENERATORS + STARTERS 


STARTER GENERATORS - BELLOWS - SLIP RINGS - HOSE CLAMPS - HITEMP FLEXIBLE TUBING 
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METALLIC 
LINEAR 
SEALS 


a 
peor? 


” 


_, 
~ 
_—... 
ont . re Metallic linear rod seal 


for aircraft actuator. 


We are staffed and equipped specifically to engineer 
and manufacture metallic linear rod and piston ring 
seals to your requirements for any pressures and any 
temperatures from absolute 0 to 2000°F. Special test- 
ing facilities and humidity-controlled inspection depart- 
ment insure specification performance. Send us your 


sealing requirements for engineering recommendations. 


- Se => 
Sealing pressures since 1|888 PV OIA © oscoccss ocr 
| | F Ori 7 f. PRODUCTS DIVISION 


Cc. LEE COOK company 
918 S. Eighth St., Louisville, Ky. 


WEST COAST OFFICE: 1314 S. Grand, Los Angeles 
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| U.S. Military Aircraft 


























BASIC AIRCRAFT DATA | DIMENSIONS 
= 
§ | z | 
: 5 : | é 
Manufacturer > z % . c | € i § 
3 —E & 8 = = . | 
a é E < 2 | s 2 2 
> rad > = = = > 
é 5 5 3; 7 3 3 |: 
= = a a 5 s s S 
= = < z =) } 3 6 
Beech Aircraft Corp. T-34A Mentor Trainer 2 32°10" | 25'11" | 97" 178 
Wichita, Kans Jet Mentor Trainer 2 32 9” 20 9 9” 178 
L-231 T win-Bonanza Liaisor 2 33° 2° 14 2” 
Boeing Airplane Co, B-471 Stratojet Med. Bomber 3) 116 107 28” 
Seattle, Wash. 
B-52A Stratofortress Heavy Bomber 6 | 185’ 152’ 9” 18° 3” |4,000 
B-52B Stratofortress Heavy Bomber 6 | 135’ 152’ 9” 483" (4,000 
B-52( Stratofortress Heavy Bomber 6 | 185’ 152’ 9” 48° 3" (4,000 
B-52D Stratofortress Heavy Bomber 6 | 185’ 152’ 9” 3" (4,000 
B-52k Stratofortress Heavy Bomber 6 | 185’ 152’ 9” in 3” (4,000 
8-521 Stratofortress Heavy Bomber 6 | 185 152’ 9” 48’ 3" |4,000 
B-52G Stratofortress Heavy Bomber 6 | 185’ 157’ 9° uy 9" «(|4.000 
Dyna-Soar Recon.-Bomber 
Cessna Aircraft Co. T-37A Trainer 2 33’ 10° 29 v2 183 
Wichita, Kya. 
Chance Vought Aircraft, Inc PSU-1 Crusader I Day Fighter l 35’ 8° 4’ 3” 9 
Dallas, Tez. Fau-il Crusader I Photo-Re ’ 25’ a” $4’ 3” 9 
Fat Crusader I! Day Fighter l 5 54’ 3 15’ 9 
FRU-2N Crusader I! Ltd. AW Fighter 1 
Convair Division F-102A Delta Dagger AW Interceptor | 1 38’ 1 68 21’ 2 
General Dynamics TF-102A Trainer 2 a 1 5 2 20 7” 
San Diego, Calif F-106A Delta Dart AW ptor i 3x’ 3 7 9" | 20 3" 
T-20 Flying Classroor Cre er rT Ti) 74 2" 7 8 
Ft. Worth (Tex.) Division B-5S Hustler Bomber 57 97 
Ws-125A Bomber 
Douglas Aircraft Co., Inc. B-66B Destroyer Tac. Bomber $| 72 6° 78’ 2° | 23’ 7° 780 
Long Beach, Calif WB-66D | Destroyer Weather-Re 7? 6 75’ 2 ° 780 
A3D-2 Sky warrior Attack ; 7?’ 6 73° ¢ 720 
El Segundo (Calif.) Division A4D Skyhawk Attack , 27’ 6" 39 260 
F4b. Skyra Interceptor 3’ 6 i4’ 4 557 
Grumman Aircraft Eng'rg. Corp, 9) -*'! Cougar Trainer 2 a4’ 6” sn 6" | «12 1" 
Bethpage, N.Y. FIF-1 Tiger Intercept | 31’ a" su” 10" | 12’ 9" 
FLIF-11 Super Tiger Interceptor I 31’ 8” wy 10" | 129" 
S2F-1 Tracker ASW { 69’ 8° 42 1 
WPF-2 Tracer AEW { 69 8” 507 
W2P-] AEW 5 
AO-1AF Mohawk Observat 2 42 ‘ ” 8 0 
A2F-1 Attack 2 
Lockheed Aircraft Corp F-104A Starfighter Interceptor oY II 49 : 
Burbank, Calif. F-1041 Starfighter Tac. Trainer 4’ 9 13’ 6 
F-104 Starfighter Fighter 54 3's 
F-104D tarhghter Tac. Tra 54’ 9 13 6 
EC-121D | Warning Star Radar Pick 1 123 16 2” 27 1,654 
r-33A ain 2 aR’ 11° 7’ a° 297 238 
P2V-7 Neptune ASW 10 4’ 9 13°68" 1,000 
XP3\ ASW 10 9 104 l 1,300 
U-2 Research 
Marietta (Ga.) Division WS-125A I ‘ 
The Martin Co. Dyna " Recon.-Bomber 
Baltimore, Md. P5M-2 Marl ASW g | 118’ 2° 10 32’ 8 1, 406 
| YP6M-1 Sea Master Mine-Layer ‘| 100 134 7 1,900 
P6M-2 aMaster Mine-Layer 4 100 134 1 1.900 
McDonnell Aircraft Corp. F-101 Voodos Fichter-Bomber " - e a. 
St. Lewis, Mo. RF-101¢ Voodor Photo-Recot i 410 69’ 3” is 
F-101B Voodoo Interceptor 2 0 1s 
F3H-2N Demor 
F4H-1 AW Interceptor | 2 a8’ 5 56 
North American Aviation, Inc, B-70 Valkyr Bomber ‘ 
Les Angeles, Calif. F-865 Sabre Fighter-Bomber I 7 1 75 14’ 7° 
F-86H Sabre Fighter-Bor 7’ 1 38” 8 15 
F-86K Sabre Interceptor 7” 1° 42’ 4° 15 
F-861 Sabre Interceptor l a7" 1 42’ 4° 15 
F-10004 Super Sabre Fighter " 28 i7 15 
F-100D Super Sabre Fighter-Bomber 1 38 {7 16 
F-1005 Super Sabre Fighter-Bomber 2 30 50 16 3R5 
F-107A Research 1 i 7 60 10" | 19 8” 
YF-108 Interceptor 2 58’* a0* 22’° 
X-15 Research 1 22 50 13 200 
r-39 Saber liner Utility 2 44’ 5” 43’ 8° 15’ 11° 342 
Columbus (Ohio) Division FJ-4B Fury Fighter-Bomber " 30’ 1” 36’ 6” 13’ 11" 338 
XA3J-1 Vigilante AW Attack 2 50’ 70 20’ 
r2J-1 Trainer 2 36’ 38” 8” iv 9° 255 
Northrop Corp. T-38 Talor Trainer 2/ 25’3° 13 11’ 11" 
Hawthorne, Calf N -1561 Fighter l 
¢ Aviation Corp. F-105B Thunderchief Fighter-Bomber | 1 | 34°11" | 63°11" | 19° 8” 
armingdale, N.Y. 
Temeo Aircraft Corp rT-1 Pinto Trainer >| 29°10" | 30’ 17 10" | 150 
Dallas, Tez. | 
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WEIGHTS 
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246 2,950 
034 4,360 
000° 7,638 
200 000 
350 , 000+ 
350 , 000+ 
400 , 000+ 
400 , 000+ 
400 000+ 
400 000+ 
450 , 000+ 
945 6,547 
000 | 43,575 43,575 
160,000 
O86 78,000 K 000 
i7€ 70,000 83,000 
70,000 
10 | 15,000 
25,000 
20 , 600 
772 800 
400 «11,700 5.00 
150 | 75,500 
125 ,000* 
$80 | 74,442 85,000 
160.000 
160.000 
40 .000* 
600.000" 
17,000 
18,500 20 , 347 
346 44.235 
100,000 
199 15,330 
19,900 
R03 9.916 1,37 
000 10,960 
12,000 
139 4,400 41,400 


POWERPLANT 


Number, make, model 
and max. rating, ea 


0-470-13 & 













1 Con 
1 Con. J69-T-9 @ 920 Ib. t 
21 IGSO480-A1A6 @ 345 
6 GE J47-GE-25 @ 6,000 
si 57-P-1W @ 10,000-+ 
sI 57-P-1W @ 10,000- 
SF 57-P-19W @ 10,000 
RI -19W @ 10,000 
8I 57-P-19W @ 10,000- 
8 P&AW J57-P-43W @ 10,000- 
8 P&W J57-P-43W @ 10,000- 
2 Con. J I @ 920 it 
P-4A @ 10,000-+ 
7-P-4A @ 10,0004 
57-P-16 @ 10,0004 
57-P-20 @ 10,0004 
P J57-P-23 @ 10,000+ 
, 157-P-23 @ 10,000 + 
"AW J75 ¢ 5.000+- Ib. t 
2 P&W R-2800-09W @ 2,500 
i GE J79 5,000 Ib.t 
Nuclear power (P&W 
All. J 4 ( 0.000 
2 All. J \ 
2 P&aW J57 
Wr. Je 
P&W 
1 P&W J48-P-SA @ ~»00 
1 Wr. J65-W-18 @ 10,500 li 
1 GE YJ79-GE-3 @ 10,000 
2 Wr. R1820-82 @ 5 h 
2 Wr. R1i820 « 
2 All. turboproy 
2 Ly T53-L-3 ( 
2 P&W J52 7 





GE J79-GE-3A @ 15,000 

1 GE J79-GE-3A @ 15,000 it 
GE J79-GE-7 ¢ 5.000 

1 GE J70-GE-7 ¢ 5,000 Ib.t 
4 Wr. R 3350 @ 3,250 hy 

All. J 4.24 @ 6,100 It 
2 Wr. R3350-32W ¢ 500 t 
2 We. J34 @ 3,400 Ib.t 
4 All. T56-A-10W @ 4,500 est 
1 P&W J57 @ 10,000 lb.t 
Nuclear power (GI 
Multi-rockets 

















2 Wr. R3350-32W @ 3,406 

4 All. J71 ¢ 10,000 ib.t 

1P&W J75 @ 15,0004 

2 P&W J57-P- 10,0004 

2Paw J < @ 10,0004 

2 P&W J57 10,0004 

2 GE J79-GE-2 ¢ 15.0004 

¢ O00 + 

l » 5,970 

l 7 9,000 Ib.t 

1 GE J47-GE-33 @ 5,600 Ib.t 

1 GE J47-GE- 7,650+- li 
P&W a 10,000-+ 

1P&W P-2 10,000 tb.t 

1 PAW J57 @ 10,000+ lb.t 

1 P&W J75 @ 15,000+ lhe 

2 GE YJ93 @ 25,000+- Ib.t 

1 RMI XLR-99 @ 50,000+ It 

2 P&W J60 @ 3,000 Ib.t 

1 Wr. J65-W-16A @ 7,700 lt 

2 GE J79-GE-2 @ 15,000 bb.t 

1 We. J34-WE-46 @ 3,400 lb.t 

2 GE J85 @ 2.500 bb.t 

2 GE J85 @ 2,500 lb.t 

1 P&W J75-P 5 @ 15,0004 

1 Con. J69-T-2 @ 920 Ib.t 





' Boeing is one prime contractor on a Phase | develop- 
ment contract awarded by USAF Martin is the other 
(see below). Boeing associates include: General 
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Electric, Ramo-Wooldridge, North American Aviation 


Autonetics and Missile 


Development Divisions, 


Chance Vought Aircraft, Aerojet-General, Goodyear 


Aircraft Corp. and RCA. 
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ERPLANT PERFORMANCE ARMAMENT | CHRONOLOGY 
4 : j Tt g ‘ 
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ke, model at >. f. 2 2 Number, type and s 3 2 2 Remarks 
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5 = = = E E £ z ¥=z 
2/;2isia| @ 8 | ¢ Fs ejie 
® 225 hp 5O 187 (1,120 55 | 18,200 2 x .30 cal. mg.; 6 rockets Dec. ‘48 Aug. "SO | Oct. "53 | Navy version is T-34B 
920 Ib. t 180 | 288 (1,440 69 | 25,000 | Dec. "55 Private venture; jet T-34 
L1A6 @ 345 hp | None New, bigger fuselage 
@ 6,000 tb. t 600+ 40,0004 |1,500+-|2 x 20 mm. cannon; 20,000 Ib. bombs Dec. '47 | Sept. 48 | Oct. "51 | June "50 | Production discontinued Feb. "57 
GAM-63 Rascal 
@ 10,000+- |b.t 600+ 50 000+ Apr. "52 | Feb. 51 | June ‘54 | Aug. ‘34 XB-52 contracted June ‘46 
@ 10,000+ \|b.t 600+ 50 000+ | Dec. "52 | Nov. "85 | Jan. "55 | Also J57-P-20W ; J57-P-19W 
y @ 10,000+ Ib.t (00+ 50 000+ | Dec. 53 | Jan. "56 |) Mar. '56| Also J57-P-20W 
y @ 10,000+ Ib.t 600+ 50 000+ | Dec. "54 | Nov. "56 | Sept. "56 | Also J57-P-20W 
y @ 10,000+ lb.t 600+ 50 ,000+- | | May "53 | Oct. "57 | Oet. ‘57 | Also J57-P-29W 
¥ @ 10,000+- \b.t 600+ 50 000+ | | Aug. "56 | June "58 | June "58 
¥ @ 10,000+ Ib.t 600+ 50 000+ j2 NAA GAM-77 Hound Dog Sept. "57 | Oct. "58 | Oct. "58 
USAF-NASA joint project 
920 Ib.t $21 1 (2.500 &2 6, 400 8007 | Oct. "54 | July "54 | Sept. "55 | Sept.’55 |Side-by-cide seats 
@ 10,000+ Ib.t 1,100 | 4 x 20 mm. cannon: 32 x 2.75-in. rockets.| Mar. "55 | June "53 | Mar. ‘57 | Sept 55 | Plus 2-4 Sidewinders 
@ 10,000+ \b.t 1,100 Dec. "56 Nov. "57 | De 56 
@ 10,000+ lIb.t M<2 4x 20 mm. cannon; 32 x 2.75-in. rockets.) Dec. "57 | Dec. ‘57 Aug. "58 | Plus 2-4 Sidewinders 
@ 10,000+- lb.t M<?2 2-4 Sidewinders 
@ 10,000-+- lb.t Mi-+ 50 000+ | GAR-98 Falcons; 24 x 2.75-in. rockets | Oct. "53 
@ 10,000 +lb.t Mi+ 50 000+ | Oct. "55 | Apr. "54 | Nov. "55 | Oct. '55 | Side-by-side seats 
,000-+- Ib. t M2 60 ,000+ | MB-1 Genie Dec. "56 F-106B is tandem two-seater 
1W @ 2,500 hp 1,550 300 «(11,370 92 24,000 | None Sept. "49 
0 Ib.t M24 50 000+ Varied loads in external pods Nov. "56 Delta wing 
&W) 
10,000 Ib.t 1,65 600+ 2 x 20-mm cannor June ‘54 | Aug. 53 | June ‘55) Jas 55 
10,200 Ib.t 4,489 600+ 2 x 20-mm cannon June 54 | May ‘53 | Apr. "55 | Mar. "55 
@ 10,000-+- Ib.t 600+ 2 x 20-mm cannon Also photo, ECM version 
7,200 tb.t 770 650+ 2 x 20-mm cannon Also A4D-2N night fighter 
@ 10,000 Ib.t 700+ 
@ 7,200 Ib.t 650+ | 2x 20 mm cannon 
& 10,500 lb.t : Mi-+ 4x 20 mm cannon First U. 8. area-ruled fighter 
@ 10,000+- bb.t. 1000+ 55,000 | 4x 20 mm cannon 
b 1,525 hp | Sonobuoy, depth charges, missiles Dec. "52 S2F-3 
525 hp Large overhead radome 
| Overhead radome 
1,005 eshp 316 (3,000 25,000 200 | STOL capability 
100 Ib.t Missile platforn 
@ 15,000 bb.t M2-+ 70 ,000+ 1 x T-171 Vulean; 2 x Sidewinders Mar. "54 | June "54 | Feb. "58 | Feb. ‘56 | Speed record, 1,404 mph.; altitude, 91,240 It 
@ 15,000 Ib.t M2+ 70, 000+ | 2 x Sidewinders 
b 15,000 Ib.t M2+ 70 ,000+ | 1x T-171Vulean; 2 x Sidewinders Oct.’ 58 
6 15,000 Ib.t M2+ 70 000+ | 1 x T-171 Vulean | 
250 hp 300° None | De 53 WV.2E is Navy versio 
6,100 Ib.t 760 600 6,330 07 | 40,000 480 2 x 5O-<al mg Mar. "48 | Oct. "47 | Aug. 48) Sept. '48| TV-2 is Navy version 
@ 3,500 hp. & 22,000 6 x 20 mm cannon May ‘45 Apr. ‘54 Electra re-desigr 
0 Ib.t 
@ 4,500 eshp 450+ Weather reconn 
000 Ib.t 55 ,000+- 
E Studies include low-level subsonic jet 
| USAF-NASA joint project 
@ 3,400 hp 2,815 250 «661,200 90 | 24,000 700 | 2x 20 mm cannon; § rockets Aug. "53 | May ‘52 | June "54 Apr. ‘54 / Navy follow-on award Sept. ‘5 
00 Ib.t 600+ 40 ,000+ (1,500 July ‘55 Six built, production complete 
000+ Ib.t 600+ 40,000+ (1,500 | Aug. ‘56 
@ 10,000+ lb.t 1,200+ 55 000+ 4 x 20-mm cannon | Sept. "54 | Sept.’52 Sept. '54 Production completed 
@ 10,000+- lb.t 1.0004 one Production completed 
@ 10,000+ lb.t 1,000+ | GAR-98 Falcons; 2 MB-1 Genx 
Production phase-out in "50 
tL 15,000+- Ib.t M2+ 1,000 4 Sparrow III, plus Sidewinders May ‘58 BLC from No. 6 onwards 
000+ Ib.t 2 ,000+ 70,000+ 7,000+ Comparable in size to B-52 
@ 5,970 \b.t 650+ 45.000+ 500+-| 6 x .50 cal. mg; 16 x 5-in. HVAR Apr. "53 | Dec. ‘57 Sept. "53 | Or 6 x 50 cal. mg 
» 9,000 Ib.t 700 45,000+ 1,150 4x 20 mm cannon July "54 For NATO 
@ 5,600 Ib.t 650+ 45 000+ 500+ 4x 20 mm cannon Many F-86D convermons 
@ 7,650+ Ib.t 650+ 45 000+ May ‘53 Mid-’53 | Sept. "54 
b 10,000-+ Ib.t 1000+ 50 000+ 500+) 4x 20 mm cannon Jan. "56 Mid-'56 
@ 10,000 lb.t 1,000+ 50 000+ 500+) 4x 20 mm cannon Aug. "56 | May "56 | May ‘57 | Mar. ‘57 | Also / ighter- Trainer 
000+ Ib.t 1,185 |1,000+ 20,000 50 ,000+ (11,0004) 2 20 mm cannon Sept. "56 To NABA for high-speed research 
000+ Ibet 1, 300+ Design siuilar to B-70 
000+ Ib-t M3 70,000+ |1,100° | 3 GAR-9 Falcons Interum; 2 RMI XLR-11-5 
» 50,000+ Ib.t 2,000 70 ,000-+ | None Sept. 58 | Oct. "58 Or GE J85 
900 Ib.t 850 | 575 (5,550 87 | 40,000+ [1,400 | None Jan. "57 
@ 7,700 lb.t 687 7,500 115 | 40,000+ 4 x 20 mm cannon; Sidewinders Aug. 58 | Boundary layer control 
b 15,000 Ib.t M2 | Jan. ‘58 | Sept. "56 Jan. "58 | Ground-level ejection seats 
@ 3,400 lb.t 381 492 5,000 79 | 40,000+ | 2 x .5O cal. mg.; 14 2.75-in. rockets 
) Ib.t 850 45,000 | Dec. "58 
) Ib.t 750 | Sidewinder, Sparrow, Falcon Low-cost NATO operation 
| 
b 15,000-+- lb.t Mi+ 50 000+ 1 x Vulcan 20-mm cannon Oct. "55 May "58 | Apr. "58 Also F-105D and F-10651 
| 
920 Ib.t 124 325 (1,900 73 | 30,000 276 None Mar. "56 | June "56 | Nov. "57 | Nov. 57 | Tandem seats 
' 
Aviation 2 Range in statute miles. Machinery & Foundry and Goodyear Aircraft Corp 
ivisions, * Martin is prime contractor on other Dyna-Soar 
oodyear Phase | development contract. Its associates include: 


Bel! Aircraft Corp, Minneapolis-Honeywell, American 
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GENERAL STATUS AIRFRAME 
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Eagle XAAM-N-10 Navy | Bendix Viv Grumman 
Faleon GAR-1, 2, 3, 4,9) USAF Hughes | Vv | + | Hughes 65) 1.8) 05 100 
| } | 
| | 
| ee 
Genie MB-1 USAF Douglas Vv v Douglas ® 
Sidewinder 1A AAM-N-7 BuOrd Phileo ‘GE Vv Vv 4 0.4 155 
Sidewinder 1( BuOrd v 
| 
———_— | -_ 
Sparrow | AAM-N-2 BuAer Sperry v | Sperry 12 300 
Sparrow III AAM-N-6 BuAer Raytheon Vv Vv Vv Raytheon 12 3.3 0.8 50 
Bold Orion WS-199 USAF Vv 
Bullpup | ASM-N-7 Navy Martin v | Martin } 11 3 1 600 |! 
| 
a SORE oe Fl Ee Oy lea 
Corvus XASM-N-8 Navy Temco ’ Tempco I 
Crossbow Northrop Vv 
Gimlet Navy v Vv 
Hound Dog GAM-77 USAF NAA ¥ NAA 40 I 
Quail GAM.-72 | USAF McDonnell ¥ McDonnell 10 i 1.5 1,100 ( 
Rascal! GAM-63 USAF Bell Aircraft y Bell Aircraft 32 4 K 
Wagtail USAF Minn.-Honeywell 
Zuni | BuOrd v 9 0.4 107 
Able | | Navy Aveo viv 1 500 
Asrox | BuOrd Minn.-Honeywell v 
. } =o ” 
Subroc | BuOrd Goodyear Vv v Goodyear I 
Bomarc IM-99A USAF Boeing v Boeing 47 18 3 15,000 M 
Hawk | XM3 ArmyOrd Raytheon Viv Nortronics Raytheon 16 4 1.2 1,250 A 
Mauler ArmyOrd Vv 
Nike Ajax Army Ord Western Electric v Douglas 21 l A 
Nike Hercules XM6E3 ArmyOrd Western Electric Vv | v | Douglas 7 2.5 r' 
Nike Zeus ArmyOrd Western Electric v Douglas Gi 
Redeye ArmyOrd Chance Vought v 
Talos SAM-N-6 BuOrd Bendix v Mc Donnell 20 2.5 3,000 M 
Tartar BuOrd Convair /APL viv Convair 
Terrier SAM-N-7 BuOrd Convair ly ¥ ( ‘soveale 15 3,000 
s: ; APL — Applied Physics Laboratory GE — General Electric 
Allegany Ballistics Labs Army Ord Army Ordnance GFE — Government furnished equipment 
Army Ballistic Missile Agency uAer Bureau of Aeronautics Gr Central — Grand Central Rocket Co. 
AC Pug BuOrd — Bureau of Ordnance ICBM — Intercontinental ballistic missile 
Aerophysics Development Corp. FTL — Federal Telecommunications Laboratory 
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1 Bendix : active radar homing 30+ Long range missile for subsonic aircraft platforn 
will have nuclear warhead 
100 Thiokol 1 | spr | Hughes | Semi-active homing infrared | GAR-3 and -4 are advanced versions of GAR-1 
| and -2; | and 3 use radar; 2 and 4 frared 
| GAR-9, scheduled for F-108, will have longer 
| range and nuclear capabilit 
Aerojet-General 1 | spr Unguided 1.5 | Nuclear warhead; guided version under develop 
ment 
155 Naval Powder Factory) 1 | spr Phileo GE Infrared 2 Developed by NOTS; GAR-S is AF version 
| Phileo Infrared | Advanced Sidewinder under development at 
NOTS; greater speed and rang formerly 
| called Diamondback 
300 Aerojet-General 1 | spr Sperry Beam rider 2+ 5+ Being replaced by Sparrow III 
350 Aerojet-Ceneral 1 | spr Raytheon Semi-active radar homing 2+ All-weather, all aspect capabilit arried 
or 4's 
spr Air-launched IRBM 
600 Aerojet-Leneral 1 | spr | Martin Command 1.8 Close tactical support; later models n Ise pre 
packaged Ipr. engine; White Lance is USAI 
| version 
RMD Ipr | Texas Instr./W. L. Maxon | Homes on enemy radar Stand-off missile for carrier aircraft 
Homes on enemy radar 
Unguided 
P&W 1 | J52 tj 7,500 | Autonetics Inertial For B-52G 
1,100 | GE 1 | J85 tj 2,500 | 0.9 200 Also Green Quail; diversionary miss r B-47; 
K-52 
Bell Aircraft 3) ipe 12,000 | Bell Aircraft Radar-command 5 100 For B-47 
Minn.-Honey well Inertial 
107 1 | spr Unguided } Five inch folding fin rocket developed by NOTS 
to replace WW II HVAR; also air-to-air 
OO | Fired from gun launchers on destroyer escorts 
and {rigates 
Developed by NOTS 
Thiokol spr Kearfott Librascope Fired through torpedo tubes; developed by Naval 
Ordnance Laboratory 
15,000 Marquardt 2 | RJ43-MA-3r)j 10,000 | Westinghouse | SAGE ‘active radar homing 2.5 200 Super Bomarc, [M-09B, will have 400-mi. range 
Mach 3.5 capability, spr. instead of Ipr. booster 
1,250 Aerojet-General 1 | XM22E5 spr Raytheon Semi-active radar homing 22 Low altitude complement to Nike; motile or fixed 
site launchers 
Truck transportable tactical weapon for use 
against low flying aircraft 
Aerojet-Genera 1 | Ipr 2 600 Bell Tel. Labs (Command 25 One Hercules XM5 spr. booster 
Thiokol 1 | spr Bell Tel. Labs (Command 75+ Four 14.5-[t. Hercules spr. boosters 
Gr. Central Thiokol spr Bell Tel. Sanders Assoc Command radar homing Anti-missile missile 
Bazooka-type weapon for low flying aircraft 
3,000 Me Donnell l rj Farnsworth Sperry Beam rider semi-active hom'g 24 65+ Also surface-to-surface; uses spr 
1 | Spr Raytheon 10 Smaller version of original Terrier; designed for 
destroyer use 
3,000 1 | spr Sperry Beam nder 2.5 10 Advanced Terrier w have improved guidar 
and 20-m i. range 
IRBM _— Intermediate range ballistic missile NOTS — Naval Ordnance Test Station t} — turbojet 
pnt JPL — Jet Propulsion Laboratory RMD — Reaction Motors Div. of Thiokol Chemi- tp - turboprop 
\pr — liquid propellant rocket cal Corp. WeE! — Western Electric 
7 MIT — Mass. Institute of Technology spr — solid propellant rocket * Approximate Gross t :eoff weight 
- 
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GENERAL STATUS AIRF RAME 
= = 2 
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Surtace-to-Surface Atlas SM-65 USAF onvair v v Convair 80 10 243,000 Ro 
Corporal M2 ArmyOrd Firestone Gilfillan v v Firestone 46 2.5 12,000 Ry 
Honest John M31 ArmyOrd Emerson Elec. /Douglas ¥ v Emerson Douglas 27 8 2.5 6,000 Her 
XM50 ArmyOrd Emerson Elec./Douglas| + v Doug tas 25 4.5 2 Ra 
Jupiter Army Ord/USAF Chrysler v v Vv | Chrysler 58 8.8 110,000 Ro 
Lacrosse XM4E2 ArmyOrd Martin y Martin 19 9 1.7 2,300 Th 
Little John XM5! ArmyOrd Emerson Ele« v ‘ v Emerson Elec 15 2 Ra 
Lobber ArmyOrd Convair Vv Convair 6 
Mace TM-76 USA} Martin v | Martin 44 23 4.5 14,000 Al) 
Matador TM-61 USAI Martin v | Martin 40 29 4.5 12,000 Alli 
Minuteman USAF v v 
Pershing ArmyOrd Martin v v Martin Th 
Polaris FBM Navy Lockheed v v Lockheed 47 28 000 Aer 
Redstone ArmyOrd Chrysler v v Chrysler 69 6 62,000 Ro 
Regulus | SSM-N-Sa BuAer Chance Vought ¥ Chance Vought 33 1 12,000 A lh 
Regulus I SSM-N-9a BuAer Chance Vought v | Chance Vought 57 20 22,000 GE 
Sergeant ArmyOrd JPL/ Sperry Vv Vv Sperry 30 6 3 Thi 
Snark SM-62 USAF Northroy v v Northrop 67 42 15 50 .000 P&\ 
Thor 8M-75 USAI Douglas v v Douglas 62 b) 110,000 Rox 
Titan SM-68 USAI Martin v v v Martin 90 10 222,000 Aer 
Firebee KDA-4 Navy Ryar Vv v Ryan 17.6 | 11.2 1,900 Fair 
Drones 
Firebee Q-2A USAF Ryar Vv v Ryan 17.3 11.2 1,849 Con 
Firebee Q-2 USAI Ryan v v Ryan 22.9 | 12.9 2 000 Co 
Kingfisher Q-5 ArmyOrd Lockheed v Vv Lockheed 38 10 2 7,600 Mar 
Snooper SD-3 Army Signal Cory Republi Vv v 1 Republic 15 l 1.000 Con 
Swallow SD-4 Army Republic v v Republic 500 P&\ 
Teal XKDT-1 Navy Temco y Temco 11.8 ) 0.8 50 Astr 
SD-2 Army Signal Cor; Rheen v Vv Rheem 
SD-5 Army Fairchild ¥ v Fairchild 0,000 Pay 
KDB-1 Navy Beech ¥ Beech 13.5 | 12.5] 1.5 600 | Met 
XQ-4 USAI Radioplane v Radioplane 35 12 2 Wes 
RP-76 Army Radioplane \ Radioplane 9.7 5 312 Aer. 
RP-77D Army Radioplane v Radioplane i) 17.5 2 1,035 Boei 
SD-1 Army Radioplane v v Radioplane 13 11.5 l 135 Me 
OQ-19 Army/ USAF Radioplane v v Radioplane 12 2 I 27 Me 
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| POWERPLANT 





Launching wt., less booster, Ib. 
| Manufacturer 


| 


“Radford A een “a 


3,000! | Rocketdyne | 1 | Ipe 60,000 | GE/Burroughs 
een. aan 
2,000 | Ryan | Ipr 20,000 | Gilfillan 
| | 
5,000 | Hercules | spr 


| 
| 


),000 Rocketdy -_ 


», 300 Thiokol 


Radford A renal 


|, 000! Allison 








Engine designation 





XM3IE1 spr. 


Ipr | 150,000 | Ford Instrument 


XM-10 spr 
XM26E1 spr 


spr 


J33-A-41 tj 





} 000 Allison J33-A-37 tj 
| spr 
| 
| Thiokol spr. } 
|, 000 Aerojet-General spr | 
,000 | Rocketdyne Ipr 
,000 | Allison | J33-A-18A tj 4,600 | Sperry 
000 | GE J79-GE-3 tj. | 10,000+ | AC 
Thiokol spr Sperry 
ooo | Paw 4.57 | 15.000 | Nortronics 
000 | Rocketdyne Ipr | 150,000 | AC 
» ac — 
,000 | Aerojet-General Ipr | 360,000 | Arma/Bell Tel/Rem. Rand 
900 | Fairchild J-44+R-20 | 1,000 | GFE 
849 | Continental J69-T-19B | 1,060 | GFE 
,000 Continental J69.-T-29 1,700 | GFE 
- + 
600 | Marquardt rj Lockheed 
000 | Continental 140-hp | Republic 
500 P&W JT-12 tj 3,000 | Republic 
350 Astrodyne spr 5O Temco 
Sperry 
000 P&aW JT-12 tj 3,000 
600 | McCulloch 120 hp | Babcock & Summers 


| 


| Westinghouse 


319 Aerojet yeneral 
035 : Boeing 

4135 McCulloch 

327 McCulloch 


O150-4 
XJ81-WE-3 tj 


53ONS-35 spr. 
502-10F tp 
0100-2 


0100-1 


| GUIDANCE 








Rated thrust, Ib. 
Manufacturer 


| FTL 


5,200 | Goodyear /AC 
3,700 | GFE, Martin 
| 
| Autonetics 


———EEEE 


| Bendix 
MIT/GE 


78,000 | Ford Instr. 





| Radioplane 
| 


Radioplane 
Radioplane 
72 hp | Radioplane 
72 hp Radsoplane 


| 
PERFORMANCE) 


a] 
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| Radio-inertial 20 5,500 
| 
| 
a? ae 
| Command | 3 | 75 
| | 
| Unguided | 15 
Unguided 
Inertial 12 1,500 
Command & 
Unguided 
15 
ATRAN / Inertial 0.9 650 
MSQ radar Shanicle 0.9 
| 5,500 
Inertial 
Inertial 1,500 
Inertial | 200 
Command 09 500 
Command or inertial 2+ 1.0004 
Inertial 200 
Stellar inertial | 0.9 5,500 
Inertial 4 500 
Inertial Radar-command | 20 5.500 
Radio | 0.85 
Radio radar | 0.85 
Radio/ Radar 0.85 
Command 2+ 
100 
Preset 0.95 
Radio-autopilot 
Radio command 
Radar 
Radio 09 
Radio 
Radio 
Radio 
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U.S. STOL & VITOL Aircraft 






























































General Data Dimensions Weights Powerplant 
' 
23 oe ee oo be = 
and Address | model and 
; : max. power, ea. 
f wi : Z : 

Aerophysics Develop- |VZ-7AP Ducted fan } 1) 16" 17 7” 8° 1,700 | 2,255 |1 Con. Artouste IIB @/| 80° 4 Hinged blades, cyclic 
ment Division, | 425 shp pitch control 
Curtiss-Wright 
Corp. 

Santa Barbara, Calif 
Bell Aircraft Corp. X-14 Deflected jet 1) 34 27’* y* 2 AS Viper N.A. | None VTOL flight cyck 
Buffalo, N.Y | | May 24, 1958 
XF-109 Tilt jets 1 8 GE J&85 @ 2,000 Ib. t.|N.A. | None M2+/Twin jets at each wing- 
| | tap; 2 im fuselage; 2 m 
| tal 

Bell Helicopter Corp. |XV-3 lilt rotor H 30/ y 3.490 | 4,700 |1 P&W R9R5@400 hp.|300" 2 7.4002) 184 |Complete conversions 

Ft. Worth, Tez | | made. Rotor diameter 
| (2) 23 ft 

Benson Aircraft Corp. |B-10 ul w3 2’ Y ¢ 350 650 |2 McCulloch @ 72 hp.) 51” 2 50 |First flight Aug. '58 

Raleigh, N.C 

Chrysler Corp VZ-6 Ducted fan 1} 17 23  o” 2,000 |1 Lye. @ 380 hy 102” 2 Rigid, fixed-pitch rotor 
Defense Opere- | | | | | | props 
tions Div | | | 

Detroit, Mich | | | 
Collins Radio Co | Aerodyne Ducted far 42 2 Con. @ 213 hp | | Duct inside diameter 
Cedar Rajds, la | | | 7.5 ft 
Convertawings, Inc V-10 Dynafoil [Tilt wing 5) Tandem '|23 6 871160 2.719 | 4.552 |1 GE T58 @ 1,000 shp.| 96” 4 |12,000%| 312 |Prototype building 
Amityville } | | 
De Lackner Heli- |DH-4 Aerocycle 1 | \Several on bailment 
copters, Inc. |DH-5 Aerocycle I 1 Kiek. Mercury @ |180 | 2 | ito universitie: 
Mt. Vernon, N 55 hy | 
Doak Aircraft Co., Inc.| VZ-4DA Tilt ducts 2) 25 32 10 2,000 | 2,700 |1 Lyc. T53 @ 840 shy 2 | 600 Ib. useful load 
Torrance, Calif | | 
Fairchild Aircraft Div. |VZ-5 Vectored slipstream | 2 1 GE T58 @ 1,000 shy i Engine in fuselage: 
Fairchild E & A Co. | 
Hagerstown, Md | 

Fletch-Aire, Inc. | Ducted fan ! 58 1,500 |2 piston @ 115 hp 235 | Duct rotates 90 deg 
ewton, N. J Ducted fan 1 6,000 |2 Lyc. T53 @ 840 shp 127,600 | 215 | Projected weapons 

| carrier 

Goodyear Aircraft Corp. Convoplane Ducted fan | Numerous layouts 

Akron, Ohio | 
Grumman Aircraft Tilt wing r | 
Eng'rg Corp. | 
Bethpage, N. Y OA-1 
Helio Aircraft Corp L-28A 5) 39 l 810" |231 2,012 | 3,000 |ILyc. GO480@295 hy 06" 1 (23,500 | 176 {In production 
Norwood, Mass 

Hiller Aircra ft Corp. X-18 Tilt wing 2) 48 6 24 7° $3,000 2 All. YT40-A-14 192” 2 250 |Testbed for USAF 
‘alo Alto, Calif 1085B Tilt wing 747 3° 165 24 4° 604 (21,286 (30,190 |4 Free turbine@2,650/ 296" 4 (43,000 | 382 |Aft-loading transport 

bhy design study 

Kaman Aircraft Corp. K-i168 liltwing & deflected 38” a 4” 254 2 GE T58 @ 1,000 shp. 168” 2 Testbed for BuAer 

Bloomfield, Conn slipstream 
Lanier Aircraft Corp. Paraplane Boundary layer 1} 20 7° (21 111 780 | 1.280 11 0320 @ 150 hy 1 (23,000 | 165 | Prototype flying 
Marlton, N.J Paraplane Boundary layer 4) 27° 11° |22’ 11° f 1,200 | 2,200 11 0360 @ 180 hy 1 /21,500 | 171 |Project 
Lockheed Aircraft Corp. CL-379 Tilt wing& deflected) 2 5,000* 10,000* 2 Lyc. T53-L-3 @ 960 2 VTOL or STO! 
Marietta (Ga Bur- slipstream shp apability 
bank, Calif. Division Turbojet 
McDonnell Aircraft XV-1 Convertiplane 3) 26’ 30’ Ww 8 1 Con.@550 hp. + tip Translated Apr. 1955 
orp. unloaded rotor jets 
St. Louis, Mo 
Leonard Mueller Travois X-2 Ducted fan 4 w 1” 10" 853 1,860 |1 Aircooled 6V6 @ 245 120” 2 135 | Design stud 
Eau Claire, Wise hy 
Piasecki Aircraft Corp. VZ-8P Ducted fan I 2 Lye. 0360 @ 180 hy 2 First free flight 10-'58 
Philadelphia, Pa Ring wing Ducted fan 1 Navy project 
Robertson Aircraft Vectored slipstream | 4 2 Lye. GSO480 @ 340 2 Range about 1,000 mi 
orp hp 
Ft. Worth, Tex 
Military definition of VTOL aircraft is one which can Abbreviations: | U. S. Army Flying Platforms; dimension given (span 
clear a 50-ft. obstacle 50 ft. from start of takeoff; STOL All. Allison is width of vehicle 
aircraft is one which can clear a 50-ft. obstacle 500 ft. AS — Armstrong-Siddeley (now Bristol Sid- ? Hovering ceiling in ground effect. 
from start to takeoff. Many VTOL aircraft can also deley * Coaxial rotor-propellers; given is diameter of large 
function as STOL types, vost y | — payloads in Con. — Continental rotor-prop. Small rotor-prop has 7-ft. diameter 
latter configuration. y-Navy-Air Force VTOL and GE General Electric. * Approximate 
STOL projects embrace wide variety of propulsion and Lyc. — Lycoming 
iift schemes. Most are test s providing flight N.A. Not applicable 
research data for future operational vehicles. P&W — Pratt & Whitney Aircraft. 
Kiek. — Kiekhaefer 
RR Rolls-Royce 
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Manufacturer : a = Number, make, | § | & | 
and Address * i Si gig model and | = 2 
= 3 ¢ 5 $ max. power, ea. | F 3 E 
s s : & 
S s €\¢< 2 s 8 E 
3 é | § | ® $ e s z . > a 
A 2 $ | > 2 = 3 = 
6 5 = = cc) z = 
Ryan Aeronautical Co. |X-13 Vertijet [|Mod. tail Sitter 1} 21’ 24 15’ 1 R-R Avon @ 10,0001N.A. | None Operates from platform 
San Diego, Calif | Ib. t 
|VZ-3 Vectored slipstream | 1) 23° 5” |27’ 8"|10’ 8” 2,600 |1 Lye. T53 @ 850 shp 2 
Sikorsky Aircraft Convertiplane 1 P&W JT-12 @ 5,000 575 |Single-blade, retracting 
Division lb. t rotor 
United AircrafiCorp, Unloaded rotor 40 Project: 300 naut 
range 
Spacetronics, Inc. Ground effect 1 1 piston @ 12 hy 4s 1 4-5" Testhed built 
Washington, D. ( 
Vanguard Air & Marine) Mode! 2 Ducted fan 2) 22’ M4 6" il O540 @ 265 hy Testbed. Wing-buri 
Corp rotor-prop 
Paohi, Pa 
Verto! Aircraft Corp. |VZ-2 Tilt wing 2) 24° 11" (26 8°)10 110 2,600 | 3,300 |1 Lye. T53 @ 825 shp.| 114" 2 Numer m 
forton, Pa. male 
o = . 
For eign Rotary-Wing Aircra 
Basic Data Dimensions Weights Powerplant Performance 
we } — —— ae eee = — 
| | t 
| ; . | 
| « | i : 
| ) 2 ; ; 
& a Number, make, model 5 f |* i 2 3 Remarks 
Manutacturer : ie. and max. rating, ea . } | 3) Be) 
and Address fi i j | - ; H | ws] f ; q 
“ | 
| eit 
» . | ; | 
3 E I | 
: : j E | = zs | “ | Z| 2} | = 
| 
GERMANY 
Cart Borgward Kolibri I 3 1 Lye. VO435-AlA ¢ 1004 Designer, Prof. Heinrich 
tremer 260 hp } ke 
GREAT BRITAIN 
Bristol Aeroplane Co., Ltd.|171 Mk. 4\Sycamore 5 |48 7°46 2°110' 1°| 4,130) 5,400/1 Alvis Leonides 524/1@/| 107 115 750! 7,200 70 Militar Jels 
Piltor 525 hp 
192 27 |48’ 8/80’ 9°/17 10,553 18,000'2 Napier Gazelle 2 @) 670 | 138 |1,175)11,050/13,250 483 Tand t 
1,650 shp 
Fairey Aviation Co., Ltd. Rotodyne oD w 90 22” 2° 39 000 2 Napier Eland N.EL3 @ 1,250* 185+4-'2, 000 160 Later ver has R-I 
Hayes, Middlesex 3,500 shy € 
Ultra Light 2 j28° 3° ri 1,800 1 Blackburn Palouste 500 100° } we length 14’ 1° 
Saunders-Roe, Ltd P.531-1 5 (32’ 6°\39 Y 2° 2,258 3.9501 Blackburn Turmo 603) 160 110 (1,250) 5,000 260) Main rotor 350 
BE. ¢ es, Isle of Wight @ 425 shp 
f 32’ «66°39 W 2°) 2,500) 5,000 1 Unspecified @ 650 shy 160 135 1,375)12,000 250 Main rotor 400 ry 
Skeeter Mk.12) 2 (32 39 7” 8°) 1,656) 2,2201 DH Gipsy Major @ 8 102 (1,150) 5,500 210\Main rotor 340 rpm 
215 hp 
Westland Aircraft, Ltd. |W5-55 Whirlwind 8-10 53 1” 4" 4,900 7.5001 P&W R1340-40 @ 600) 145 111 10) 7,800 130 Sik orsk 5 
Yeor hy 
Widgeon 5 (4% 3°57’ 4°12’ 11"| 4,322) 5,900 1 Alvis Leonides @ 515 R83 | O5 700) 6.170 12.000 100 
| hp 
Wessex 18 |56 65° 10" 14" 4"| 7,600 12,600 1 Napier Gazelle @ 1,400 OO 144 600 Sikorsky 5-58 
shy 
Westminster (53 (72 36,000 2 Napier Eland @ 3,500 Passenger rane 
shy models 
FRANCE 
Sud Aviation S.E. 3120 | Alouette 2 (38 4°34 7°| & 7° 1,650 2,750.1 Salmson 9 NH @ 200 2 | 78 RNS 
Pari hy 
S.E. 3130 |Alouette Il | 5 (38 6°31’ 9”) 9” 1,810 3,300 1 Turbomeca Artouste I] 152 106 SSO #0 9,500 346 Republic handles in | 
| @ 400 eshy 
8.0. 1221 | Djinn 2 |32? 9°17" S| 7° 682) 1,540 1 Turbomeca Palouste @ 82 280 10 Repu hand les inl 
528 eshy 
S.E. 3200 20+ $3 Turbomeca Turmo Il 
@ 396 eshy 
ITALY 
Aer Lualdi L. 55 4 (32' 10° 39 ® 6° 1,325 2,200 1 Lye. 0360 @ 180 hy 37 | «9 ), 200 13.000 Hill lic contr 
ame 
Augusta-Bell 102 o) 4,075 6,215 1 PAW R1340 @ 600 hy 120 ), 200 14,100 WO Be tor syste 
Gallarate AZ-101D 29 «#(62’ 3°63’ 3°15’ 6°,10,000 17,1503 Turbomeca Turmo @ 140 1. 150 10,000 18 000 Four-blade rot 
750 eshy 
Fiat Aviation Division 7002 7 \3v 8° Y 5° 1,320 3,800 1 Piat 4700 gas generator 106 185 Two-blade rot 
Turin @ 530 hy 
NETHERLANDS 
Nederlandse Helicopter = H-3 Kolibrie 2 (32 10°\32’ 10°, & ‘5 530, 1,434 2 NHI TJ-5 ramjets @ 106 | 70 800 4,000 40 Agriculture 


Industrie N.V. 
Rotterdam 





Mie 


60 hp 
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Creators of over 6,000 Precision Switches and Controls 





j 
/ presents os 2 @ A new panel concept that promises to 
‘ revolutionize monitoring or control 
of Missiles and Rockets ot 


panel concept 


“THE MOST EFFICIENT LINK 
BETWEEN MIND AND MACHINES" 


Consider These Obvious Advantages in Your Designing 
*% OFFERS INSTANT VISUAL CONTROL WITH EXTREME ACCURACY 


* REDUCES HUMAN ERROR TO AN IMPROBABILITY 

* PROVIDES SIMPLIFICATION OF THE MOST COMPLEX OPERATION 

* ALLOWS REMARKABLE CONSERVATION OF VITAL SPACE 

*& WITHSTANDS EXTREME LIMITS OF TESTING SPECIFICATIONS 

* APPLICATION POSSIBILITIES AS UNLIMITED AS THE IMAGINATION 











Study the following specifications with your project in mind 


ASTROMATIC DIVISION 
Electrosnap Corporation 


4218 West Lake Street, Chicago 24, Illinois 









GSE rms by ELECTROSNAP 


Ready now for tomorrow's 
higher control requirements 


HUMAN FACTOR 
ENGINEERED 





This new concept in 

panel techniques combines 

the latest advances in scien- 

tific, technological and psy- 
chological achievements to 100% FLUSH PANEL Eliminates pro- 
‘ the highest ible d truding hardware...unless specified by 
mesure nest possioie - human engineering requirements. Switch- 
gree of efficiency and accuracy in ‘ ing functions may be recessed, flush, or 

control or monitoring of equipment. over-flush. 


TRI-COLOR LIGHTS Each light mod- 
ule contains 3 separate bulbs and circuits 
to permit triple indications such as GO, 
NO-GO and CAUTION signalling. 





SHOCK AND ABUSE TOLERANT 
Laminated Fibergias panel resists chipping, 
shattering, crazing. Coefficient of expan- 
sion identical to aluminum sub-assemblies 
eliminates buckling under stress or extreme 
cold or heat conditions. 


CONCENTRATED GROUPING OF 
CONTROLS... Multiple function of TRI- 
LITE controls permits high component 
density, saving from two to four times space 
required by ordinary panel. Permits instant 
visual recognition and action by 
operator, minimizing time-loss 


LASTING LEGIBILITY Exclusive 
found in larger panels. 


process imbues color into Fiberglas... 
resists wear-off of legend and diagram- 
ming. Vivid colors actually photoprinted— 
will not chip or scratch off. Meets all re- 
quirements of MIL-P-7788 for Aircraft Cock- 


pit Panel. VERSATILE SWITCHING The 


switching and indicating techniques are 
specifically designed for maximum compat- 
QUICK LAMP REPLACEMENT...Front ibility with this advanced panel. Momen- 
pane Hinges ter quich access te compe- tary, positive feel and alternate action 
nents below, permitting 10-second bulb switching is available. 
change if necessary. 


EASY TO ALTER During prototyping 
legend and schematic diagramming can be LIMITLESS COLOR COMBINATIONS 
easily changed to visualize any new find- The unique combination of TRILITES 
ings. Components under panel may be re- 2 . 
aeanted. plus multi-color photo printing of panel al- 
lows unlimited color guidance, distinctly 
identifiable even by color blind. 
VERSATILITY OF DESIGN The module concept of con- 
struction makes the Astromatic panel technique extremely versatile 
WHATEVER ACTION YOU DESIRE TO VISUALIZE, ASTRO- 
MATIC CAN SUBMIT A PANEL DESIGN TO SURPASS YOUR SCHEMATIC DIAGRAMMING Photo 
EXPECTATIONS. color printing of panel surface permits visual 
schematic diagramming. Increases speed 
MAIL COUPON BELOW FOR ADDITIONAL TECHNICAL INFORMATION OR ; - and efficiency of operators and recognition 
PHONE ROBERT PROVART, TECHNICAL DIRECTOR COLLECT, VAN BUREN 6-3100 of system indications. Reduces indoctrina- 
tion period for operator training. Eliminates 
the written word. 







Astromatic Division, Electrosnap Corporation 
4218 W. Lake Street, Chicago 24, Illinois 


Gentlemen: Have your Design Engineer call for an appointment. 
Please count me in on any Symposium held in my area. 





— ii _~ ASTROMATIC 


a aa a Nay DIVISION 


ated igel tal lo me Otel aelele-lilels) 
4218 W. Lake Street, Chicago 24, Illinois 
VAn Buren 6-3100 TWX CG-1400 


Address__ 


Cty _____._Jene.._.__ State 


U.S. Civil and Military Rotary-Wing Aircraft 


Cessna Aircraft Co. 
Wichita, Kans 


Convertawings, Inc. 
Amityzille, N. ¥ 


Danbury, Conn 
Gyrodyne Co. of 
America, Inc. 
St. James, N.Y 


Hiller Aircraft Corp. 


Pale Alto, Calf 


Hughes Aircraft Div 


Culver City, Colif 


Kaman Aircraft Corp. 


loomfield, Conn 


Kellett Aircraft Cor; 
Willow Grove, Pa 


McDonnell Aircraft 
St. Louis, Mo 


New Bedford, Mass 
Parmingdale, N. Y 


Sikorsky Aircraft 


Stratford, Con» 


Brantly Helicopter Corp..B-2  |YHO3 


Doman Helicopters, Inc.|LZ-5 |YH3I | 1 
12 2 


CH |YH-41 1] 


A 1 


= . 


GCA-41 | XRON-1 


'|XROE-I 
H-23D 


UH-12E 
269A YHO.2 
H-43A (Huskie 
H-43B =ss Huskie 
HU2K-1 
HOK-1 


HTK-1 
K-17 
KH-15 


KD-1D 
KD-10 


120 


Omega Aircraft Co., Inc. BS-12A j 


Blue Jay 


Republic ‘Aviation Corp. Alouette 


Djinn YHO-1 


58-63 
8-62 


5-61 


S-55C | H-I9A 
S-55A |H-19B 





Verto! Aircraft Corp. 
Morton, Pa 


107 YH ‘1 


H-21D 


coro tete— or 


675 
O48 : 
950 
250 


100 15 


7 14 
980 14 


30 14 


00 15 
600,15 
611 14, 


000 
000 


7,200 
7,900 


550) 


700 
400 
500 
000 
000 
700 


ave. T53 @ 700 eshp. 
ave. 0435-6 @ 240 hp. 


Lye. VO435 @ 200 hp 
AM 6V4-200-C32 @ 200 hp 


Lye. VO435 @ 240 hp 105 @ ! 


None | ~@s 
None | @@: 
| 80 @ § 


1 Nelson H-59A @ 42 hp 


1 MeCulloch @ 72 hp | 85 @ 
1 Kiekhaefer @ 60 hp. 65 @ : 


1 Lye. VO360-A1A @ 180 hp. (100 @ ' 


1 Con. FS80470 @ 260 hp 122 @ 


2 Continental C-90 @ 05 hp 


1 Lye. 80580-A1B @ 400 hp 
1 All. 250-Cl @ 250 shp 


1 Porsche GP-702 @ 62 hp 


1 Nelson H-43 @ 43 hp 
1 Lye. VO435 @ 250 hp 


| Lye. VOS40A1A @ 350 hp 


1 Lye. 0360-C2B @ 180 hp 


1 PAW R1340 @ 600 hp 110 
1 Lye. T53 @ 860 shp 107 

1 GE T58-GE-4 @ 1,050 eshp 

1 PAW R1340 @ 600 hp 100 


1 Lye. 0435 @ 245 hy 
| Turbomeca Turmo @ 400eshp.| 80 


2? RMI rockets @ 16 bh. t 
1 Jacobs L-4MA @ 225 hy 
1 Con. 10620 @ 260 hy 


3 AiResearch turbines 


2 Lye. A540 @ 260 hp 


1 Turbomera Artouste @ 400shp.| 105 
1 Turbomeca Palouste @240shp.| 62 


1 GE T58-8 @ 1,250 shp 155 
1 GE T58-4 @ 671 shy 117 
2or 3GE THR | 


2 P&W R2800-50 @ 1,900 hp. 
| 


GE TS8 

r. R1820-85 @ 1,525 hp 123 
&W R2800-50 @ 1,900 bp. (130 
"&W R1340 @ 600 hp 101 € 
Vr. R1300-3 @ 700 hp 112 & 


2G 
1W 
2P 
if 
1¥ 


2 Lve. T53 @ 825 shp 


2 Lye. T53 @ 825 shp 1” @ 
1 Wr. Ri820 10 @ 


1 Wr. R1820-1038 @ 1,150 hp. (140 @ 5 
1 Wr. R1820-103 @ 1,425 hp. (140 @: 
1 Wr. R1820-1038 @ 1,425 hp. (140 @! 
2 GE T58 @ 1,024 shp 140 @ & 


14,00 
200 
600 
_ 850 
300 
7,400 


200 
100 


5.000 


186 Former H-40 

154 Instrument trainer 
480 Army H-13G 

238 Army H-13H 

211 Commercial only 
222) Also 2,800 Ib. gross. 


Gyroglider 

Hydrogyroglider 
120 Powered gyroglider 
130 Powered gyroglder 
100 Helicopter 


300 All-metal 


200 
Quadrotor testbed. 


350 
300 Study 


60 Liason rotorcycle 


25 Liason rotorcycle 
205 1,000-hr. + trans 
Thigmon 
192 All-metal blades 


150 45-min. engine change 


220 Local base rescue 
250 Local base reseuc 
Navy utulit 
220 HUK-1 is Navy 
vernon 
Robot development 
Propulsmon research 


Research vehicle 
0 Autogiro 
120 Autogiro 


O®% Private venture 


165 In production 


$25 Sud Aviation heense 
125 Sud Aviation license 


225 
230 Land, amphibious 
Vvermons 
Civil, available in 
early 1961 
Test model of flying 
crane, later versions 
turbine-pow ered 


Also 2 GE T58 @ 
1,024 hp 
Turtane testbed 


150 
100 
400 
Turbine testbed 








N.R. — Not reported 


P&W — Pratt & Whitney Aircraft. 


RMI — Reaction Motors. 
Wr. — Wright 


1 Normal ross weight. 
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ACOUSTICA research, in the exciting new field of ultrasonics, has developed a revolutionary fuel level 
sensor that operates on the ultrasonic principle. Accurate to better than 1/64 of an inch, it has proved 
of great value in the missile and aircraft industry. It is unequaled for level determination in LOX, 
kerosene, nitric acid and exotic fuel systems. The new Acoustica sensor is safe as a child's toy—there 
is no spark or radiation hazard whatsoever, no glowing wires. It operates instantaneously, consumes 
only milliwatts of power, weighs less than any other sensor made — just one ounce for the probe 
and six ounces for the remote contro! unit. Combined with appropriate airborne computors, propellant 
utilization problems are greatly simplified. 

The Acoustica sensor is another example of Acoustica progress in ultrasonic research. Acoustica 

is the largest manufacturer of ultrasonic systems for cleaning, processing and instrumentatign 

As the leader in the field, Acoustica can help you solve your problems in liquid level mi \ 

systems. Your inquiry will receive prompt and careful attention. i 


ACOUSTICA ASSOCIATES, INC., 26 Windsor Ave., Mineola, N. Y. © 11517 W. Jefferson Bivd., Culver nt rn 
| y 1 


AC Ous ica 


LEADER IN RESEARCH AND DEVELOPMENT OF ULTRASONIC SYSTEMS 


Circle Number 124 on Reader-Service Card 








U.S. Civil and Military Transports 


@ SPECIFICATIONS 








Co. 707 


Wash 707-120 
707-220 
707-320 
707-420 
720 


KC-135A 
VC-137A* 


Renton, 


Convair Division 
General Dynamics 


San Diego, Cal 


C-131D 


R3Y-2 
R4Y-1 


oe -8° 

C8 
Dt 8 
DC-8 
a 8 


Douglas Aircraft 
. ine. 
Long Beach, Cal 


8 


i 














Jet Stratoliner' 
Jet Stratohner 
Jet Stratoliner 
Intercontinental 
Intercontinental 


121-179 
131-189 
131-189 
110-149 


Stratotanker 80+- 


88-110 
96-121 
“Swing-Tail” 147° 
Metropolitan 44-52 


Samaritan 


Tradewind. 


Intercontinental |; 
Extended range 


Intercontinental! 3 


Extended range 


121-179 19,3 








5,200 5, 300 3, 450 








| 
| 
| 
’ 
| 
| 
111,082) 190 000) 175,000) 130° 128" } 
113,640) 248 000) 175,000) 130 10°|144° 6° 3 
117, 400 248,000) 175,000) 130 10°) 144’ : 
131 364 206,000) 105,000 142" 5°) 152" 
129 , 900/206 000) 195,000)142" 5”) 152" 


103 , 145 203 000) 165,000) 130 10° 136° 
250,000 WY 10° 136" 


i 














81,800 184, 500) 132 X 12 


5,000 4,650 4,400 113,300,239 000 . 3 130’ 


289 1505000 4.0102, 752 


&W R-2800-99 W 


2 AILYTS6-A-3 
P&W R28004 pisie 
16 
All. T40-A-10 

2 P&aW R2800-52W 


P&aW JTIC4 
P&aW JT4A-3 
P&aW JT4A-3 
Paw JT4A4 
R-R Conway R 
Co.10 

R-R Conway R 


€oe.12 


5,750 275, 500 
0, 100 


43,575 
47 000 
47 000 
46, 500 


160 000 
47 000 


165,000 
7 265,000 
287 , 500 
110, 000 
287 , 500 


$10,000 


orp. 
Burbank, Calif 


Marietta (Ga.) 
Division 


~7C (Seven Seas 
7B" Extended range 
710 Domestic 
“6C" (Extended range 


‘6B | Domestic 


6A" | Liftmaster 
Globemaster 2 
Cargomaster | 
Cargomaster 2 


C-124C 
C-133A 


Fairchild Aircraft 

Division 

Fairchild Engine & 

Aircraft Corp. 
Hagerstown, Md 


Victoria 


188 Electra 

Super Constella- 
thon 

Super Constella- 
thon 

Starhner 

' Hercules 


C-130A Hercules 
GC-130A" | Hercules 
RC-130A" | Hercules 
C-130B Hercules 
SC-130B" | Hercules 
329"* | Jetstar 


1049G 
1049H 


1649A 
282A 


Wr. GR8TCISEAS 406 
Wr. 972TCISDA4 412 
Wr. 972TCISDA4 400 
ie R2800-4 "B- 370 


Pan R2800-'B- 37 
Pan R2800-CB- : 


Paw R4360-634 
P&aW T34 
P&aW T34-P-0W 


2 R-R Dart RDa. 6 
Mk. 511 

2 R-R Dart RDa. 7 
Mk. 528 


Lye. T55 


Wr. R1820-82 


All. S01-D13 450 
Wr. 972TC18DA3 370 


Wr. 972TC1I8DA3 370 


Wr. 988TCISEA2 377 
All. 501-D22 365 
D22B 

All. T56-4.-1A 360 
All. T56-A-1A 360 
All. T56-A9 360 
All. T56-A-7 370 
All. T56-A-7 370 
P&aW JT-12 4GE 87 3 
I85 


507 5,500 5,360 6,010 
525'6 350 5.870 5,120 
448 6,060 5.840 4,430 
493 6,100 5, 160 5,000 
460 5,680 4,905 3,720 


403 6, 100 5, 160 5,000 


375. 3,810 3,490 2 


730 5,250 4,960 3,400 
630 6,300 5,250 5, 580 
630 6,300 5,250 5,250 


630 6,520 6,050 6, 400 
NSO 6, 400 5,950 3,300 


,030 2,400 
500 575 
450 865'* 
7i,100 3, 500 


100 1,185 
2,705 


143 
126 


000 10% 
000 102 
00 07 


7,000 88 


316 107 
101 §65 185 
20, 363: 
22,646 35 


23.383 35 


OOO 85 


000 #8, 


OOO 


000 2 


oo 


wo 


O00 
000 


200 


000 
000 
000 
200 
000 


200 


150 
Ooo 


ooo 


Guo 


200 
000 
ooo 


000 
000 








All. 
GE 
Lyc. 
Paw 
R-R 
Wr. 
— 
ne 
‘ Three aircraft ordered for USAF Special Mission 


Squadron, which transports the President of the 
United States and other top-ranking govern- 
ment officials. 


» Six-abreast seati: 


; could carry 135 five-abreast. 


On 12-7-58, a C-133A lifted 117,900 Ib. of cargo, 
on weight by more than 
tb 
" Over 1,725-stat.-mi- Cargo load over 
4,025 stat. mi could be 61,841 Ib. 


“ Drone launcher 
« Combat radius, includes four -hours loiter 
survey missions 


“ U.S. 


Guard search and rescue version 


' Mission radius on low-altitude search mission 
‘S Military utility trainer-transport 


loads of operational C-133As exceed 62,000 tb. 
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U.S. Reciprocating Engines 


6V 4-200-32!, C33 


6V6-245-B 16F 
6V-335-A, -B 


No. of 


Direct 
Direct 
Direct 
G 632:1 


Direct 





Avco Manufacturing Corp. 
Division 
Stratford, Conn. 


inental Motors 
Muskegon, Mich. 





Pratt & Whitney Aircraft Div. 
United Aircraft Corp. 
Bast Hartford, Conn, 


Wright Aeronautical Div. 
Curtiss-Wright Corp. 
Wood-Ridge, N. J. 








VO-435-A1D 
GO-435-C2B2 
GO-480-B 1 A6 
GO-480-B 1D 
GO-480-G 1B6 
GO-480-G2D6 
GO-480-D1A 
GO-480-F 1A6 
GSO-480-B 1 A6 
G8O-480-B 1B6 
GS80-480-B 106 
0-540-A1A 


GSO-580-D, 0580-1 | 


SO-580-A 1B 


VS0-580-A 1A °0580-3 


Q-200-A 


GO.-300-A, B & C 


10-470-C 
10.470-D, E & F 
A65-8 

C85-12F 
C90-12F 
0.300-A, B & C 
0-470-G 
0-470-H 
0-470-J 
0-470-K 
0-470-L 
0-470-M 
SO-470-A 
FSO-526-A 
GS8O-526-A 
O-470-4 
O-470-15 
F-185-9 
E-225-4 


R2000-D5 
R2000 


R2800-CB 15, -99W 


749C 18BD1 


826C9HD3 &5 R1820-76A,-76B 
R3350-26WB 


836C 18CA2 
853C7BAI 


856TCISDB1, 2° R3350-30WA 4 G 


863C9HD1 
865C7BAI 
867COHE1, 2 
871C7BAI' 


| 872TCISDA1 
| 878TCISEAI 


S95C9HE1 


| S96COHD1 


923TCISDAI 
932TCISEA2 
957C7BAI1 


| 968C9HE1 


972TCISDAI, 2% 
975C18CBI1 
976C9HEI 
977COHD1' 
O82C9HE1 
987C9HD1 
988TCISEA-1" 
988TCISEA2 
989COHE1, 2! 


R3350-75 


R1300-1A 


R1820-103 
R1300-2 
R1820-82 
R1300-3 
R3350-34 
R3350-32a 
R1820-84 
R1820-86 
R3350-91 


Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Gear 
year 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
jear 
Gear 
Direct 
G 642: 
Direct 
Direct 





PDBAASSSSAS8SS2S282E888444 44426 | SAS*SS28E00n 


Direct 
G .750: 
Direct 
Direct 
Direct 
Direct 
| Direct 
| Direct 
Direct 
| Direct 
| Direct 
Direct 
Direct 
Direct 
Direct 
| Direct 
| G 688: 
| Direct 
| Direct 
| Direct 
Direct 








SSSS2S8S8S828282828282828242442S32S 


G 500 
G 500 
G A450: 
G ASO: 
G 450 
G A450: 
G ABO 
Direct 
G 450:1 


G A375:1 
G .666:1 
G 4375:1 
G 5625:1 
4375:1 
Direct 
Direct 

G 5625:1 
Direct 

G .4375:1 
G 4375:1 


Direct 
G 5625:1 
G .666:1 
G 4375:1 
| G .355:1 
d Direct 


SPECIFICATIONS 











Ge Go GS BS Go GO Ge GO GO Ge Ge Ge Ge Ge Ge Ge BO FO OS OO OO BS OS BS 


HS OS BO BS GO GO OS BS BO BO PO OO PO OO BO 80 80 FG OS GW 8 


Ge Ge Ge Ge Ge BO BO tO 





bo BO bO BO be bO BO fe PO 


BS BS BS HO HS HS HS OS PO OS OS DO OS FO BO DU FO OO BO BO OO f0 NO FN PS 





SEES Fuel grade 


of 





iw 


88822222825522222222e25 | 








SOSSSONMNANNNON SS Oe 











a 


BS So BS BS BS be bo BO BS 
NIN DBDDaem 


500 
3,000 
, 400 
500 
200 


115 

300 | 100 

, 3,500 | 115, 
2 3,500 | 115 
| 115/145 55 





NOON NNN ASIN BS4NHMOeSAIIAAIS4Ie 
. eee " . , 

ee ee 
- ‘ ¢ TT IR w ¢ te 





G —Geared 


* Or 8.67:1. 


§ 856TC18DB2 (R3350-36W) is similar but has takeoff 


and improved PRT cooling air impellers. DA4 
identical to DA2 except for differences as listed 
for DA3 and DAI engines. 


Ho Horizontally opposed. 
Rad Radial. 

SL Sea level. 

Vo Vertically opposed. 


' For helicopter installation. 
* Or 10.14:1. 
* Or 8.68:1. 


7EA3 is same as EA! except for modified baffles and 
fuel injection line routing. EA6 is same as EA4 
except for differences listed for EA3 and EA1. 
EAS is similar to EA2 except for improvements 
which permit increased cruise power. 


power of 3,250 hp. and gross weight of 3,446 Ib. 
S868TCISDB1 (R3350-85) and 868TC1sDB2 
(R3350-89) is similar to -30WA but weighs 3,438 
Ib. dry. have manifold absolute pressure 


regulator. 
* DAS is identical to DA! except for incorporation of 
increased capacity main bearings, improved _pistons 














© SPECIFICATIONS 


U.S. Personal and Business Aircraft 


Aero Design & Engrg. Co. i 19 3,850 6, 156/218 

Bethany, Okla. ‘ 255 | 4,406 6, ye. GO480-C1B6 @ 205 hp. | 223/270 

. ; i GS80480-B1A6 @ 340 t 223;270 

ye. G38O480-B1A6 @ 340 hp.| 223/255 
720 Alti-Cruiser ! ‘ | 7,000) 2 Lye. GSO480-B1A6 @ 340 hp.| 223/270 | 


Aircraft Marine Engr’g Corp.| A-1 Anser : y | : 420-M @ 1,200 lb. t 480) 460 
Van Nuys, Calif A-2 Avocet 7 q 4 Con. 420-M @ 1,500 Ib. t 600) 450 
a EEE — ] 
Super 18 (E188) 35° 2") § 5,050) 9, 2 PAW RORS-ANI4B @ 450 hp.| 275/234 
za 2 32 1 Con. 10470-C @ 250 hp. 210 
Twin-Bonanza D50B ‘ 277 . 090) 2 Lye. GO480-G2D6 @ 205 hp 34/214 
Twin-Bonanza G50 3 yyil 277 44 50| 2 Lye. IGSO480-A1A6 @ 340 hp 20 
Travel Air 05 y y t 57 . 2 Lye. 0360-A1A @ 180 hp 210 
MS 760! ; Y erin | 280) 500) 2 Turbomeca [IC @ 883 Ih. t ‘ 415 


Aircraft 
Wichita, Kane. 


essences 
Call Air 150 2]; 23’ § 020) 2 1 Lye. 0320-A2A @ 150 bp 
Afton, Wy 180 2 38 57/24’ 7” 107/186 1 Lye. 0360-A1A @ 180 hp 

| 


Cessna Aircraft Co. 2 |3% 117/160 i 
Wichita, Kans. 36 , 6°|175 1 Con. 0300-A @ 145 hp 

7 36 24 Y 61175 | 1, 1 Con. GO300-A @ 175 hp 

6°\175 | 1,526) 2. | 1 Con. 0470-K @ 230 hp 

i I 

1 

2 





on. 0200-A @ 100 hp 








182 | 6°) 175 0470-L @ 230 hp 
Skylane 30’ 2 , ey. ‘on. 0470-L @ 230 hp 
310€ y 6°175 ‘on. 10470-D @ 260 hp 


Champion Aircraft, Inc. 7EC Traveler 33’ 8 2°1170 1 Con. C90-12F @ 95 hp 
Orvceola, Wise 7FC Tri-Traveler 3 2°\21’ . : 4 1 Con. COO-12F @ 95 hp 

} i 

l 


© 
* 








aa = 


7GC Sky-Trac 2 13 2 2”|170 Lye. 0200-D2B @ 140 hp 
THC DX’er | 3 |3 \21’ , 164 Lye. 0290-D2B @ 140 hp 





Colonial Aircraft Corp. C-2 Skimmer IV a4 23’ ¢ 156 ! 50} 1 Lye. 0360 @ 180 hp 
Sanford, Me | 

Fletcher Aviation Corp. FU-24 Utility 5 42’ 31’ ‘ ¢ ; | 1 Con. O470-N @ 240 hp 410 
Rosemead, Calif | | 

Forney Aircraft F-1 Aircoupe ‘on. C90 @ 95 hp Aa 500 

Ft. Collins, Colo | 





Grumman Aircraft Engr’ g. 159 Gulfstream ! 7 |22" 615 (20,434 f 2 Rolls-Royce RDa. 7 2 @ 2,105) 1, 304/350 } 050 
. eshp | 
Bethpage, N.Y. | 164 Crop Duster | 35’ , 9°\326 | 2,179) 3 1 Con. W670 @ 220 hp 4110 


Helio Aircraft Corp | H-391B Courier ig 8 10°/231 1,920 1 Lye. GO435-C2B @ 260 hy 60) 169 
Vorwood, Mass | H-395 Super Courier | 5 [30 = [3 10°|231 | 2,012 1 Lye. GO480-G1D6 @ 295 hy 60) 176 


Lockheed Aircraft Corp. } 320 Jetstar ' 53’ ny | 6°|521 |16,920/38.5 4 P&W JT-12 @ 3,000 lb. t 676/573 
Marietta, Ga | | 

or ye Aircraft Corp. 119! 2 57’ 77168’ 6 8"|550 } 4 P&W JT-12 @ 3,000 bb. t 565 335 
St. Louis, Me 


Mooney Aircraft, Inc Mark 20 23’ 2°| & 5°|167 ave. 0320 @ 150 hp 50\177 | 57 000 
Kerrville, Tez Mark 20-A ’ : Y §°)167 we. 0360 @ 180 hp 491195 | 57 000 
Mark 22 | 35’ 3’ Y 8°1167 | : aye. 0320 @ 150 hp 100} 220 400 
Piper Aircraft Corp. PA-18 “95” | 2/35’ 37/22 5”| 6 C90 @ 90 hp 18/112 +00) 
Lock Haven, Pa. PA-18 “150” | 2135’ 3 ‘ 1 | 7 vye. 0320 @ 150 hp 360130 r 725) 460 
PA-18-A Super Cub 135’ 37/22’ 5°] 6 \17 aye. 0320 @ 150 hp 36/105 | 45° 360) 
PA-22 Caribbean | 4 }20° : 7 | | . aye. 0320 @ 150 hp 36) 130 ‘ 500+ 
"160" TrPacer | y arts 5| : we. 0320-8 @ 160 by 36) 141 536 
'A-23 “160" Apache (3-5)37’ 27’ , 6 , 230) 3,500 we. 0320-B @ 160 hp 72/183 | f 853 
PA-24 “180" Comanche 36’ 4 E 7 550 ae. 0360-A1A @ 180 hp 5O0}167 | 5R* 7! 920 
PA-24 “250” Comanche 26" 24 P R00 we. 0540-A1A @ 250 hp 60) 190 ‘ 1,100 
PA-25 Pawnee 300 ae. 0320 @ 150 hp 
Antec | | aye. 0540 @ 250 hp 
Rawdon Gros. Aircraft, inc. | T-1, T-ISD 9\29 . 2|7' 4 900 at. 0320 @ 150 hp lias Zz 
Wichita, Kane | | | 


Schweizer Aircraft Corp. 1-30 : 3"| 6 i 100] 1 Con. A65-12 @ 65 hp 110 
Elmira, N.Y. | 


Stits Aircraft SA9A Skycoupe 2 |i 7 , 250| 1 Con. C90-12F @ 95 hp 24/145 
Riverside, Calif | | 


Taylereraft, Inc. Zephyt laa’ 8” 4"| 7” 2,750} 1 Con. 0470-J @ 225 hp 66) 160 
‘onway, Pa. Topper y 2,750) 1 Con, 0470-J @ 225 hp 46) 115 











Torrance, Calif 











nh eatmacmetinata _ 2 I ed aaa tnadistins ital — | 
Transland Aircraft Ag-2 av Ss" 9 32 3,382) 6,000) 1 PAW R1340 @ 600 hp 125) 144 
| 





Numerous business and utility aircraft types serve in Cessna U-3A —. Model 310C. * Complete, including auxiliary tanks. 


armed forces of U.S. and friendly foreign governments. Helio L-28A —- Model H-395 Super Courler. * Maximum cruise speed. 
E : All. -- Allison. § Normal still-air range; internal auxiliary tanks boost 


Con. — Continental. this to 3,000 mi 
i "s airplane). Lye. ——- * Stall speed. 
Aero Commander L-268C — Model 680 Super. P&W & Whitney Aircraft. ~ Approximate 
Aero Commander RL-26D — L-28C with side-ooking Landing and takeoff distance data supplied by manu- 
radar. ! Pressurized cabin. facturers, in some cases, appear to be only rolling 
Beech L-23D — Model G50 Twin-Bonanza. 2 Minus custom interior, 1 
Beech L-23E - Model D50A Twin-Bonanza. equipment. 
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AIRCRAFT 
POWER 


Continental Motors and its CAE subsidiary are successfully 
meeting the exacting requirements of the Military for dependable 
aircraft power. Continental engines—piston or turbine—power not 
only the familiar L-19 liaison plane, but the standard jet trainers 
as well. Engine-building experience dating from 1902 assures 
the “rightness” of the engines with the Continental nameplate. 


FOR TURBINE INFORMATION, ADDRESS: 


CONTINENTAL AVIATION AND ENGINEERING CORP. 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 





FOR RECIPROCATING ENGINE INFORMATION, ADDRESS: 





AIRCRAFT ENGINE DIVISION 
205 MARKET STREET, MUSKEGON, MICHIGAN 








@ SPECIFICATIONS 


U.S. Gas Turbine Engines 


(te. & 





at max. power, ib_/ 




















or eshp. 
Compression ratio at max. 








Specific fuel 





Avco Manufacturing Corp 
L sion 
Stratford, Conn 


480 In production 
520 ification Apr. "50 
a | Qualification inte "59 





coocoococo 
FSBZ2A2I2 


50-hr. test early ‘59 
Hehcopter type 
Radioplane RP-77 


1,850 shp 
Ce 38 2 400 eshp 


a a re 
Seattle, Wash 


--o 


Hebcopter type 


Continental Aviation & Engr’s. Corp. | a9; T2 | Cessna T-37A, Temeo TT-1 


Detroit, Mich |3 169-T-19B 


Potential; 500-400 hp 


— OS BS Sm Oe ee ee 
ae dk 


191 air hp | | For pressure-jet helicopter 


Curtiss-Wright Corp. 
bag Aeronautical Division 
ood-Ridge, N. J. 


7,200 bb. 
7,800 tb. 
7,700 Ib 
10,000 Ib 
12,500 ib 
1,750 lb 
7,500 eshp 
10,000 Ib 


1,000 Ib 
1,000 Ib 


Deer Park, ‘ | R-26 Y 1,100 Ib ’ ' 
1,000 Ib. 2.47 | 24.3 ’ Certificated civil J44 





Has sound suppressor & thrust reverser 


Hmm 
~ cocersrors | 
J 


0S 206 Ge Ge Ge 60 


Twin spool compressor 


win ( : 16,000 Ib é . ; Growth models in production 
Aircraft Gas Turbine Division : AF. ; , 15.000 Ib ; . Growth mod pr 
Reendale, Ohic .) q 5 15,000 Ib 12? ; Aft fan: Convair 600 
. 25,000 Ib B.70, F-108 

Small Aireraht Engh Lockheed WS-125 bomber 

eres i, AP LA08 chp 267* | 8.41, 8-62, HU2K-1. 
ved n . Jetatar, T-38 

2,600 shp.c lass 


5,100 tb. t 
10,000 tb. t 
3,750 eshp 
4,050 eshy 
4,050 eshp 
3,750 eshp 
4,585 eshp Water alcohol injection 
3,750 eshp § 5 | 36 t 648 Lockheed Electra 
5,500 eshp Split compressor 
J 25,000 Ib. 
T63 turbeprop AC 7 250 eshp r 05 aa Single-stage gas producer, two-stage 
power turbine 
T63 turboshaft , 7 250 by 7 b : Max. width 15.8 in 


General Motors Corp. 
json Division 
ne napolis, Ind. 


eee eee 


Solar Aircraft Co. ; he “T62 78.4 eshp y 5 6 Single-shaft, constant-epeed ; T66 
Sen Diego, Calif | Toriable speed 
United Aircraft Corp. | T34-P-7W 


Pratt & Whitney Aircraft Division 
E. Hartford, Conn. 


6,000 eshp 
7,500 eshp 
7,250 tb. 
13,000 Ib 
12,000 tb 
16,000 Ib 
13,750 lb 
16,900 Ib 


Civil J57 turbofan 
IT3C 


~ oe Oe tO he OL 


IT3C21 

Civil 560 

JTI2A-1 

JT1I2A-20 

Split compressor, civil version sw JTS 


PDPLDLDSSOSeS 


0S bo 02 Ge Ge Ge ee we 
woonwnoocoo-ocoso 
2 p : r 


Aircraft nuclear engine 





Westinghouse Electric Corp. “Jo WE-S 
Aviation Gas Turbine Division J34-WE-36 : 3, : 7 
Kaneas City, Mo +g Py , ! 3, 24: In T2J-1 
4. ‘re | , Us ie 
XJ81-WE-3 | ? ' Higb-altitude engin: 











* Appro 
Acs Axial-contrifugal turbojet 
acs Axial-contrif shaft turbine 


ors Convitupal foe turbojet 
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Leading Foreign Aircraft, Military and wate 


ARGENTINA 
Fabrica Militar de Aviones |1.A. 
(Instituto Aerotecnico) 

Cordoba LA. 37 
A. 
A. 





AUSTRALIA 
Aircraft 
Corp Pty. Ltd. 


Lorimer Street, Port 
Melbourne, Victoria 


Government Aircraft 


re tshermen's Bend, 
Melbourne, Victoria 


35 
37 


LA. 45 
L. 6 





Multi 
|Research 


| Personal 
| Utility 





\C.A. 25 
ICA. 27 
IC.A. 28 


| Winjeel 


|Sabre Mk. 32 
\Ceres 


\Trainer 
Fighter 


= 








Agricultural 


( “anberra 20 
Jindivik Mk. 


2 





BELGIUM 


Boz 4004, Terminal “A” , (CP-105 

Toronto, Ontario | 
Canadair Ltd. 

P.O. Box 6087, 

Montreal, Quebec 


CC-109 
540 


JHC-3 
Toronto, Ont.| DHC-4 


Canada, Ltd. 

Station “LL”, 
FRANCE 

Avions Paul Aubert 
6, Square Claude Debussy, 
Paris (17) 

Societe Boisavia 
11, Rue Pierre Brossolette, 
lory-sur-Seine 


PA-204 


B.260 


S. A. des Ateliers d’Aviation 1001 

Louis Breguet 1100 
24, Rue Georges 1050 
Paris (X Vie 


Bizet, 


940 
763 


Generale Aeronautique 
Marcel Dassault 
78, Quai Carnot, Saint 
Cloud, (Seine-et-Dise) 


Hurel-Dubois 
Route de Verrieres a 
Meudon, Villacoublay, 
(Seine-et-Orse) 


|CL-44D-2 
ICL-44D.3 


The de Havilland Aircraft of DHC-2 


B.605 


M.IVA 
M.IV B 
5M.B. 2 
Etendard 
IV-M 


E tendard IV 


\Etendard VI 


H.D, 321 
H.D. 34 


lTipey Junior Mk. VI 


|Tipey Nipper 


ICF-100 Mk. 5 | 


Arrow 


Silver Star 


Caribou 


|Super Cigale 


Mercury 
Anjou 
Taon 
Alize 


Integral 
Deux Ponts 


Mediterranee 
Mystere IV A 
Mystere IV B 


|Canadair Trainer 


| 
| 


Super Mystere 


Etendard [V-M 


Etendard IV 


Etendard VI 


Mirage II]-A (Mirage III-A 


Fighter 


|Bom ber 


| Drone 


Personal 


Personal — 


Interceptor 
AW Pighter 


Anti-Sub 
Trainer 


Trainer 


Transport 


|Transport 


| 
Cargo 


Pass. /Cargo 


Transport 


T vanepert 


Transport 


Transport 


Personal 


Personal 
Personal 


Fighter 
Fighter 
Anti-Sub 


Pass. /Cargo 


T'ransport 


Transport 


Fighter-Bomber 
Fighter-Bomber 
Fighter-Bomber 


Fighter 


Fighter-Bomber 


Fighter 


Interceptor 


Transport 


Photo 











| 45° 10° 
| 


36’ 


} 29 


ii" (2,075 
920) « 


314” 


11” |2,07 
11” (2,07 
Y3'4"| 9: 


250 


375 


920 


74¢"'1,076 


74¢"|1,076 





}, 160) 9. 90/1 BER Derwent 5 @ 3,000 Ib 
2, 426) 


5 
5 
20) 33,822 


2,951) 5, 


368) 8 


2,866, 4 


2,492) 17, 


5, 300 








| 
,700) 13,700)2 I. “4 19 R El Indio @ 620 


3,670/2 Pas 0-320 @ 150 hp. 
2,204)1 Lye 0-320 @ 150 hp. 


, 213) 





235) 1 P&W R985-AN 2 @ 450 hp. 
’ 1 R-R Avon 26 @ 7,500 ib. t.| 
1 P&W Wasp SSHI-G © 600) 
bp. 
2 RR ‘Aven Mk. 109 
1 B-S Viper ASV3 


Villages @ 30 hp 


—EE {—— 


33,600/2 Orenda 11 @ 7,000 Ib. t. | 
70,000 2 — Iroquois @ 20, 000) 
b 


1 Orenda 14 @ 7 7,200 Ib. t. 
145,000\4 Wright R-3350@3,700 hp. 
1 R-R Nene 10 @ 5,100 lb. t 
6, ‘ool | P&W JTC-12A/ 2 @ 2,400 
Ib. t. 
, 607/205 000 4 R-R Tyne 12 @ 5,730 eshp 
,742| 57,5002 Napier Eland 506 @ 3,500 
eshp. 
-R Tyne 12 @ 5,730 eshp.| 
-R Tyne 12 @ 5,730 eshp. 
apier Eland 506 @ 3,500 


100 


294/205 , 04 
340/205, 
53, 


wo4R 
0004 R 
200|2 Nap 
eshp. 
100}1 DH @ 480 hp 
,000'1 DH @ 600 hp 
500) 26,000|2 DH @ 5,800 lb. t 
@ 180 hp 


408) 2,755)1 Lye 


575|1 SNECMA 4L02 @ 170 hp 
$10:2 SNECMA 4L02 @ 170 hp. 


430; 2, 


11,025'1 B-S Orpheus 3 @ 4,850 bb.t 
13,2302 Turb. Gabizo 
7,640 1 R-R Dart R. Da.7 @ 
eshp 
14,3304 Turb. Turmo @ 400 hp 
150/113,500 4 P&W CA-18 @ 2,400 hp. 


2,000 


2 BS Viper @ 3,000 lb. t. 
000\1 H.S. Verdon @ 7,700 Ib. t 
1 R-R Avon Ra. 7R 
20,000 1 SNECMA Atar 101 G-2 @ 
10,000 Ib. t. 
7,500|1 SNECMA Atar 8 @ 10,000 
t 


». t. 
16,000 1 -, Orpheus 12 @ 8,000 
Ib 


1 BS Orpheus BOr.3 @ 4,850 
Ib 
,000 1 SNEC MA Atar 9 @ 13,500 
Ib. t.+1 SEPR rocket 
200 2 


2,600 2 Weight 982C9HE2 @ 1,47 5) 
hp 


Me right 9S82C9HE1 @ 1,525 


140 


M=2 


155 


186 


M>1 
205 


236 


700° 
M<1l 


M=1 
M= 
M=! 


M>2 


206 


206 





GE — General Electric 





DOH — de Havilland 
ENMA yo Nacional de Motores de Aviacion 


SNECMA 


Sven. 


Hispano-Suiza 
Fabrica Militar de Aviones 
(Instituto Aerotecnico) 


Lycomi: 
Pratt & Whitney 


s-Royce 
Societe . Etude de la Propulsion par 
Sectate t National d'Etude et de Construc- 


tion de Moteurs d'Aviation 


~ Svenska Flygmotor 


~ Turbomeca 
Vertical Take-Off and Landing 
Cruise Speed 


— Approximately 

— Consortium of three firms, de Havilland, 
Fairey, Hunting, are teamed as Aircraft 
Manufacturing Co. (Airco) on this project. 
DH is major partner. 
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Societe des Avions Max Super Broussard 850) 14,603'2 P&W R-1340 Wasp/2 
Holste Turbo. Bastan 
11 Rue Gosset, Reims 
Morane-Sauinier . 733 |Aleyon Trainer 235} 2,810) 3,850'1 Potes 6 DO2ZA @ 240 hp. 
3 & 5 Rue Volta, M8. 760 Paris Business 194, 4,400) 7,600.2 Turb. Marbore I] @ 880 
Puteauz (Seine) | Ib. t 
MS. 1500 Epervier Attack y 3 | 250; 3,530) 6,060/1 Turb. Bastan @ 650 eshp.) 227 




















164 
405 

















| Nace 
ai - ~ | ; 
Noratlas — /1,083) 28,600) 48,4002 SNECMA Hercules @ 275 
2,040 hp 
214°|10' 3° |177.5| 1,813) 2,495]! Potes 4.D-32 @ 240 hy 


Nord Aviation, Societe | Nord 2501 
Nationale de Constructions 


$ 
12 bis Avenue Bosquet, Nord 1405 Gerfaut I Fighter 
Paris (7) 





161 





Nord 3202 +++) Trainer i : : >. 
: ay 66" v 282; 8,058 ,282:1 SNECMA Atar 101G @/Me1.3 
9,700 Ib. t 


Nord 1500 = |Griffon II somes 26 Sig"|16’ 5° 1344.5 550/1 SNECMA Atar 101E3+1) 930 
| 


Nord ramjet 
Nord 3400 y iw 209.9; 2,028 Potez 4.D-30 @ 240 hp. 
Piel-Aviation S.A. C.P. 301 |Emeraude Personal 26° 344") 20 11'4"| ¥ 758) 5/1 Con. @ 90 hp 
284, Avenue Jean-Jaures, 
Le Drancy (Seine) | | 


Liaison 27” 8 








—— —E — 7 - | * a . 
Potez Air-Fouga C.M.170R =| Magister ‘ 37’ | 33 iy 2 5 : Turb. Marbore ILA @ 880 
90, Rue Miromesnil, | Ib. t 

Paris (8) ™M. Esquif 2) | 37° | 3 f 7 Turb. Marbore 11B @ 880 
| Ib. t 

Potez 8.D-32 @ 520 hy 








Societe Industrietle pour 3. Liaison 
|'Aeronautique 
178, Avenue de Neuilly, 
Newilly, (Seine) 


> PAW R-1340 @ 610 hy 





a ES EEE 
SNECMA |Coleoptere 
150 Boulevard Haussman 
Paris (13 
Sud Aviation S.E. 210 
$7, Boulevard de 
Montmorency, 5.0. 4050 
Paris (X Vie) 


|VTOL SNECMA Atar 101E.8.V 
@ 7,700 ib. t 


3-4, 8 2 6 i 28’ 57,970, 90,210/2 R-R Avon Mk. 527@10,700, 510 
| Ib. t 

jAW Fighter 2 . 5 5 22,000 33,000'2 SNECMA Atar 101 E3@ 680 
| | 7,700 th. t 

9,260) 14,37 Turb. Bastan @ 750 shp 

9,923) 15,347 Turb. Bastan @ 750 shp 


Caravelle | Transport 


Vautour 





~} 
| Voltigeur Tac. Support 
| Diplomate | Business 
| “aye? Pee 
| 


/S.E. 


| 


In ieur-Buro Blume {Blume BI! 502 Personal Lye. 0-320 @ 150 hy 
‘ausend fensterhaus, 


Duisberg-Ruhrort 


Dornier-Werke GmbH. |\Do. 27 Multi I : , 446" 31° ‘ 10" 75 Lv 
Priedrickshafen a.B. hp 
7 I 0-320-A @ 150 hp 


GO 480-B1A6 @ 275 


Kiemm-Flugzeuge GmbH. (KI. 1078 Personal 
Boblingen |W urtt 


|RW.3-A3 Multoplane Personal 0 @ 65 hy 


| 
Arndtatrasse 60, 
Krefeld- Uerdinger 


EAST GERMANY 
Vereinegung Volkseigener Baade 152 Transport } P P P 3 2,515 6,945 Ib. t 
Betriese Flugzeugbau | | 
Pirna | Elbe | | 


GREAT BRITAIN | 
Sir W. G. Armstrong Whit- |AW 650 Argosy Freightercoach 7 a 1,458) 45,350 R-R Dart @ 2,100 eshy 
worth Aircraft, Ltd. AW 660 Argosy Transport 5 , 7 1,458 50,000) ¢ R-R Dart @ 2,410 eshy 
Baginton, Nr. Coventry, |AW 670 |Air Ferry Pass. Cargo ‘ 1,458 47,000 R-R Dart @ 2,100 eshy 
Warwickshire | 
— om 
IMk. 9 Liaison { y fil” (197.6) 1,500 1 Bl. Bombardier @ 180 hy 
|B.8 Agricola Agricultural f 1 254.7 Con, 0470-M @ 240 hy 
J/U Workmaster Agricultural ‘ 185 | Lye. 0360-A @ 180 hp 
| Atlantic Business ' Con. EI85610 @ 206 hy 
JIN Alpha Utility DH Gypsy Major 1 @ 130 


Rhein-F lugzeugbau : 
GmbH. 


Auster Aircraft, Ltd. 
Rearsby, Leacester 


| r | . hp 
J5F | Aiglet | Trainer : 32 ay 2g & 3 164/1, 323 2 DH Gipsy Major 1 @ 130 


1p 
J5B Personal | : ’ a7 2 4 185) 1,413 DH Gipsy Major 1 @ 130 
hr 


Autocar 

| hp 

Alpine Personal 36’ <4 185 1 DH Gipsy Major 10 @ 145 

Blackburn and General iC. Mk. 1 Beverley Transport 14] 

Aircraft, Ltd. | | | hi. 
Brough, Y orkshire N.A. 39 | Strike l2 | Dia Gyron Junior @ 7,000 

| | | Ib. t 
R-R Tyne @ 5,000 eshp 


2,916 82,100 135,000 8 Ceataurus 173 @ 2,850 


| 
B.107A | ...| Transport 
| 
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< 


ba oe 
mid 


Britannia 100 Transport 
Britannia 300 Transport 
Britannia 310 Transport 


|Britannia 250 Pass. /Cargo a 765 @ 4,445 
Pp. 
Transport B-S Proteus 765 @ 4,445 


eshp. 
Transport BS Orpheus. 


AW Fighter R-R Avon 
Transport 2 DH ow Queen 70 Mk. 2 


@ 380 hp. 
DH By Queen 30 Mk. 2 


@ 250 
R-R Avon @ 10,500 bb. t. 
R-R Avon 29 @ 10,500 bb.t.)) 
R-R Avon 29 @ 10,500 lb.t. 
R-R R.B.141 @ 12,000 bb.t. 
R-R Aven . reheat 
R-R Avon w /reheat 
R-R Avon 
R-R Avon 
R-R Avon 
R-R Avon 
B-S Olympus 

1 BS Double Mamba @ 
3,875 eshp 
1 BS Double Mamba @ 


3,035 eshp. 
1 BS Double Mamba @ 


Max. No. of crew 


705 @ 3,900 
755 @ 4,120 
765 @ 4,445 


eevee es 





Hatfield Aerodrome, 
Herts 


- 


Heron Transport 





SS py 


mz m mk 
3 
bal 


f= 


Comet 4 
Comet 4B 
Comet 4C 





oe te tore | 
— 
’ 





? 
E 


Transport 
Lightning |AW Fighter 
Lightning 

Canberra 

Canberra 

Canberra 

Canberra 


The English sh Electric Co. 
ag <r4 Strand, 


Lon 





Brow | 


prsXo 

mo Mu 
wMmMmNNe 
cooocco 
BS 8S 8S tS 8S one 


The Fairey Aviation Co, vvee+.(Gannet A.E.W, Mk. 3/Barly Warning 
5 we Middlesex Gannet A.S. Mk. 4 Anti-Sub. 

Gennet T.Mk.& | Trainer 

Delta 2 Research 

Gnat Mk. 1 Fighter 


‘Guat Mk. 2 Fighter 
Gnat Trainer — Trainer 


300 M>1 


3, 917| 6,191 1 BS Orpheus 701 @ 4,520 M-= 98 


BS Orpheus w reheat M=1.3 
178) 5,070 ‘a iealt B-8 Orpheus @ 4,230 Ib. t.j/M>.95 


2 BS Sapphire 6 @ 8,300| 
Ib. t. 

: 7@ — 

@ 11,000 





| 
j 
| 
_- 
137) 
| 
| 





*] Javelin "Trainer 
F(AW)7 Javelin AW Fighter 
F (AW) 8 Javehn AW Fighter 


eo siesc eicees © 








80 Victor B. Mk. 1 Bomber 4 <” | 4BS Sapphire @ i £000 Ib.t. 
80 Victor B. Mk. 2 Bomber ,} | r+ Ib.t. 
RK. 3 Dart Herald Transport 

iil Treble One Transport 








Hardiey Page, Ltd P. 

Claremont Road, P. 

Cricklewood, are 

Lendon, N W.s P. 4 R-R Conway 11 @ 17 250 
Ib.t 

B.S Orpheus @ 5. 250 Ib. | t. 





HLP. 118 Transport 2} &1 3° | 71’ | 36. 2 BA 


Hawker Aircratt, Ltd P. 1121 [Strike | o | 1 DH Gyr 
Canbury Park Road, P. 1067 Hunter F | Fighter 33  10'9") 13 ‘ 1 RR a RA2! @ 8,000 
Kingston-on- Thames, | | Ib. t 

Surrey P. 1067 Hunter F. 6 | Fighter 33 ’ 104¢"|13 i RR Avon RA28 @ 10,000 

| Ib. t. 
O | ay y 1044"/ 13" 340) 1 R-R Avon RA21 or RA28 


2 Al. Leonides @ 550 hp. 





Hunter T. Trainer 


2 
Hunting Aircraft Ltd. President | Transport 2 12 | 6 
Luton Airport, Luton, . Pembroke Multi 2| 10 | 64 P ’ 
Bedfordshire ] Provost T Trainer 2 0 | w aR § ’ 214) 3,350 
Jet Prove T. Mk 3 | Trainer 2 0 | i ‘ | 


F. G. Miles Ltd. \ IStudent ~ bivainer 1} 1 | 3 sr 2,400) 
Shoreham Airport, | | 
Sussez 00 /: Centurion [1 Personal 1| 34 | 32 ‘ 2; 3,882) 

Caravan Transport : 76 | +4 287| 4,500 

Turbo-Caravan Transport =f 7 | 76 | 4,018 


1 BS V riper @ | 1,750 Ib. t 
1 Turb. Marbore Il @ 883 


1 BS Vi @ 2,640 bb. t. 
2 Lye. GSO-480 B @ 340 hp. 
2 Turb. iouas @ 320 eshp. 


1 Lye. GO-480-B @ 275 hp. 


we ‘ Barer Fn 
Multi -2| 2- ‘ | 2,010 


Li ite 





Avro Vulcan B. Mk. 1| Bomber 99’ od ‘i om 4 B-S Olympus 
Avro Vulcan B. Mk. 2| Bomber i ‘i ‘ 4BS Olympus BOL. 6 
AvroShackleton MR. 3) Anti-Sub. 4 R-R Griffon 

: ‘ eee «| Transport af wa R | 31 ,000|2 R-R Dart R.Da. 6 Mk. 514 





@ 1,600 eshp. 
Transport iy 4° | 390) 4,200  §,800)1 a Leonides 530/7 @ 540 
14,000)2 AL. Leonides 514/8 @ 1,080 
14, 000 2 a Leonides 531/8 @ 1,280 





Transport 


Transport 
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| Vanguard 
Scimitar Mk. 1 
Valiant 

Swift F.R. Mk 


AS. Sagittario I 


30, Corso Malta, Naples 
Construzioni Aeronautiche 
Giovanni ame 

Caserna Costa, Gallarate 
Fiat-Divisione Aviazione 

Corse G. Agnelli, 200, 

Turin 


IF. 86K 
Vamp. Mk. 52 


ica Macchi MB. 326 
Corso Vittorio Emanuele 
31, Milan 
Nardi S.A. per Construzioni | FN -333 
Aeronautiche 
Aeroporto Forlanini, 


Milan 


Partenavia Costruzioni 3 P-55 Tornado 
Aeronautiche | P.57 Fachiro 
Via Tasso 480, Naples 
Piaggio & C., Societa per =P. 136-L1 
Azioni 
Via Antonio Cecchi 6, P.136-L2 
Genoa (434) | 
\P 149-D 
IP. 166 
IP. 155-CT 
NETHERLANDS _ 
Netherlands Aircraft | Friendship 
Factories (Fokker) | 
Schi phol-Z wid, | | 
Amsterdam | 
Friendship 
“De-Laxe” 


Freightship 


Saab-90A-2 
Saab-91B 
|Saab-91C 
\Saab-91D Safir 


jatus 
Stans, Nr. Lucerne 





{Transport 
| Transport 
|Transport 
Transport 
Transport 
Transport 
Transport 
Fighter 
Bomber 
| Fighter 
|Strike 


| Fighter 


| Fighter 


Transport 
Transport 
Trainer . 
Fighter 
Trainer 


Photo Recon 
Fighter 


Fighter 


Trainer 


Personal 


Persona! 
Personal 
Personal 
Personal 
Personal 
Personal 


Amphibian 


| Transport 
| 


|Transport 


| Pass. ‘Cargo 


Fighter 

|AW Attack 
|AW Interceptor 
| Photo-Recon. 
|AW Fighter 
AW Interceptor 
| Transport 


Trainer 
Personal 
Trainer 


Trainer 


1 CO GS me ee OOS OD 


— 
— 


ge 


— ee OS ee ee ee 


: 


@ SPECIFICATICNS 


EERE 
ee fF 
ze 
re 
3 
=—— 
hs 


PPFr 
hb ) 
Fit 
=~ 
~oee 
s 
ad Ss 


ers 
A} 
a 
rH 


C- +N eee ee 
coh shod 
22 
235 
i 


1 R-R Derwent 9 @ 3,600 
Ib. t 


1 R-R Derwent-+1 R-R Soar 


Al. Leonides Mk. 22 
(503/2) @ 470 bp 
SNECMA 128 @ 575 hp 


R-R Nene RN6121 @ 5,900 


~t 

BS Orpheus B. Or. 80302 
@ 4,850 bb. t 

B-S Orpheus B. Or. 80302 
@ 5,000 Ib. t 

B-S Orpheus 3 
GE J47-GE-17B @ 7,350 
Ib. ¢ 

DH Goblin 3 @ 3,300 bb. t 
BS Viper ASV8 @ 1,750 


Ib. t 


Con. 0470-H @ 240 hp 


Lye. O 320 A @ 150 hp 
Lye. O 320 A @ 150 hp 


Lye. GO-480-B1A6 @ 270 
Le, GS0-480-B108 @ 340 
in GO-490-B1A6 @ 270 
- GSO0-480-B1C6 @ 340 


hp 
) Allison 501-D13 @ 3,750 
Pp 


R-R Dart RDe. 6Mk. 511 
@ 1,600 eshp. or 2 R-R 
Dart RDa. 7Mk. 528 @ 
1,800 eshp. 

2 R-R Dart RDa. 6Mk. 51! 
@ 1,600 eshp. or 2 R-R 
Dart RDa. 7Mk. 528 @ 
1,800 eshp 


| 8853 


Lye. GO-435-C2A @ 260 
hp. 


262° 
300° 


268° 


300° 


ad 
700 


700 
Mi 8 
>2 
277 
170 


| 169 


168 


| 
192 
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the perfect pair for 
RELIABILITY 


on aircraft and missile fluid systems 


Weatherhead armor-plated hose assemblies of Teflon 
withstand high pressures in temperatures from -65° to +500° F. They 


are chemically inert and corrosion-resistant, flexible, light, compact. 
Weatherhead Braid-Lok end fittings 
factory-installed, rigidly tested—are more than a match for the 


Also available... hose itself in providing enduring protection against blow-offs and 
Weatherhead reusable leakage. Resistant to vibration and fatigue, permanently 
Bee tc on gees attached hose ends grip the outer wire braid, lock it between two 
detached in the field. metal surfaces and trap the Teflon liner independently to 
form a perfect seal. End configurations available 


t Aeroquip Trademark to mate with flared or flareless connections. 


WEATHERHEAD AVIATION and MISSILE GROUP 
o> a a 
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in Canada: 127 Inkerman Street, St. Thomas, Ontario « Export Cable Address: WEATHCO, Cleveland 
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Leading Foreign Gas Turbines —' 























as = ge 
Malton, Ont. - 











GREAT BRITAIN 
burn & General 





Britannia 102. 
Britannia 300. 
Britannia 250, 310, 320. 


Brough, EB. Yorkshire 
Bristol Siddeley Engines, Ltd. | Proteus 705 ACFP /|124,1C)} 2,3 
Filton, Bristol Proteus 755 ACF 12A, 1C | 
Proteus 765 ACFP /12A, IC} 
Olympus 101 AF 6A, BA 
| r 7A, BA 





FO dm de ie 3 SRS ee me 
TT @ @w* 


Vulean B. Mk. 2. 

Folland Gnat. 

G. 91, Btenard VI, Taon 
Goat trainer, G. 91, Jet Star. 





> PP ee ee wow 


.2 
.3 
4 
1 
1 


Afterburner; basic thrust 6,810 


j 





Double Mamba ASMD. 3 
Double Mamba ASMD. 8 

- V8 Provost Mk. 3 
! | Uprated ASV. 8. 





Production 


Production. 
Production 
} i.e Limited afterburner 
020 shp 7 ‘ 7 8 546 Helicopter engine 
00 shy ! 27 125 | Turboprop version of P. 181 





Sapphire ASa. 7 
Sapphire ASa. 7 
P. 181 
P. 182 


——t 2S GO OS BS RD = Co oe 
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De Havilland Engine Co. Ltd. Goblin 35 J 1 , KD | \ 7 ! DH Vampire Trainer 
Leavesden, Herts fordshtre Ghost 103 , aS . h . ; DH Venom F.B. Mk. 4 
Ghost 105 ‘ 300 ‘ 7 5 DH Sea Venom N.F. Mk. 22 
Gyron D. Gy. 2 d 7 0,000 | 
Gyron Jr. D.GJ.1 ; 7,000 | 


| Gyron Jr. D.GJ. 10 Uprated model for supersonic 


use 
Gnome D. Ge. 1 | x 4 | 000 shy Licensed GETS58; copters 


Gnome P. 1000 | 1,000 shy 


D. Napier & Son, Lid. | Blanc 
London J } 


cl. 1 060 eshp 

1. 3 : 7 : 000 eshp 7 

cl. 6 AF i K 500 eshp 7 b Convair 340/440 
7 P q : +, 500 eshp , 7 , 57! Uprated N. EL 3 
: E. 211 ’ , 500 eshp 7 ; Twin-unit for Westminster 
Oryx N. Or. 1 AFG q f 780 ghp 

Oryx N. Or. 4 AFG , f 865 ghy 

Oryx N. Or. 5 ; . § 950 gh; 

Gazelle N. Ga. |! ! 5 260 shy 

Farelle N. Ga, 2 ! : 5 650 shp 

Gazelle N. Ga. 3 , 5 800 shp 

Gazelle N. Ga. 4 2,000 


Rolls-Royce, Ltd. Avon RA. 7 : 7,500 f 
Derby Avon RA d 9,500 g 1 2 A{terburner 
Avon RA 000 
Avon RA 500 
Avon RA . { 000 ? 
Avon RA. 2 Fd f 000 Modified RA. 28 in R 
X-i3 


an 


| Avon RA : J 250 It 
Avon RA 
Avon RA. 26 
Conway RCo. 5 &7 
Conway RCo. 10 | 
Conway RCo. 11 7,250 ib 
Conway RCo. 12 J 7, 500 | 
Conway RCo. 15 P 500 | 
R.B. 141 Civi 
R.B. 145 750 t DH 121 
R.B. 108 d 010 Ib. t VTOL engine; Short 8.C. 1 
Dart Mk. 506 Viscount 700 & 800 
Dart Mk. 510 
Dart Mk. 511 
Dart Mk. 520 
Dart Mk. 525 
Dart Mk. 52 
Dart Mk 
Dart Mk 
Dart Mk 
Dart Mk. 21 
Dart RDa. 10 
Dart Mk. 541 
Tyne RTy. 1 
Tyne RTy. 11 
Tyne RTy. 12 


Afterburner 
D.H. Comet, Sud Caravelle 


I 


540 eshy 0.72 
740 eshp 0.689 
720 eshp 0.698 
890 eshp 0.7 

990 eshy 0.68 

100 eshy 0.665 
100 eshp 0 665 
960 eshp 0.690 
100 eshy 0.665 
150 eshp 0.610 
660 eshp 0.64 

350 eshp 0.675 
, 985 eshp 0.499 
525 eshp 0 48 
730 eshp 0.449 


Fokker /Pairchild f 
Viscount 806 

Viscount 810 

4. W. 650 Freightercoach 
HP. Dart Herald 
Fairchild F. 27 
Grumman Gulfstrear 
1050 Aline 


Ono w 


bo BS tS tO tO tO tO tS 


SHRSSSeeroaw 


OOnnow 


Viscount 840 
Vanguard 
Vanguard 
Canadair CL-44 
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Abbreviations: i centrifugal-flow turbojet gas horsepower 
a ni i P centrif turboprop pounds thrust 
equivalent shaft horsepower ! Guaranteed minimum power 














Leading Foreign Gas Turbines —2 

















Gabiso 


Artouste 2 
Artouste 3 
Bastan 
Marcadau 
Palouste 4 
Autan 2 
Turmo 2 
Turmo 3 
Astazon 
Tramontane 
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| No. of turbine stages 
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| 
| 
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i 
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No. of combustors 
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2.54 bb. air /sec 


Specific fuel consumption 


at max. power 
Compression ratio at max. 





Bristol-Siddeley license 
| M.D. 30 with afterburner. 
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352 Ib. t 
880 Ib. t 
1,000 Ib. t 
552 tb. t 
, 546 bb. t 
2,400 Ib. t 
704 Ib. t 
396 eshp 
594 eshp 
741 eshp. 
386 eshp 





— 
ant 
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= 
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of 


3 lb. air /sec 
396 eshp. 
786 eshp 
330 eshp 

5.5 lh. air /sec 


x 
AWM ewenewaanawwe 


wee SANA 


ow 


550 Ib. t 








CFi — centrifugal-flow turbojet 
CFP — centrifugai-flow turboprop 
eshp. — equivalent shaft horsepower 
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@ SPECIFICATIONS 


USSR Military and Civil Aircraft 


FIRST-LINE AIRCRAFT 


STRATEGIC BOMBERS 300 ,000 “2x tj @ 35,000 ib.t. 

2 x nuclear @ 70,000 lt 
250,000) 4 x Lulko tj, @ 19.500 Bb. 
330,000! 4x tp. @ 12,000 eshp. 
150,000, 2 x Lulko tj. ‘@ @ 19.500 Io, 


| 
henna baie 


“Nuclear houner Pes ered ited 


—) 


Range about 8.000 mi. 
Comparable to Boeing B-47 


2 x 23-mm. Satelhte production and use. 
2x 12.74nm. 

. 55-deg. wing sweepback. 
Navy bomber 


Experimental prototype flew summer 
1957; wing sweephac k 








x RD-45 tj @ 5,000 tht. 


x 9 @ 17,000 bb.t. 
x VK-1 tj. @ 5,000 bb.t. 
x tj. @ 17,000 bb.t. 


50 000 


4 
2 
2 
2 
2 
2 





‘38 38) E82 ae 


1 x axial t). @ 22,000 ib.t. 
1 x axial ¢)."@ 22,000 bb.t. 


2 x axial tj. @ 10,000 Ib.t. 
| 1 x axial t). @ 22,000 Ib.t. 


Operational. 

Competitor to MiG-21; not in pro- 
duction; used area rule 

Low-set slab tail; 3,000 in service 

Delta: 54-in. tailpipe dia. all-weather 
in production 

Competition to Su-15; not in produc- 
tion 

a operationa! all-weather 

hter 





Flashlight A 2 x axial t). @ 8,000 bb.t. 


Flashlight B) : " 2 x axial tj 
Flashlight C) 3 y | 2x axial tj | 

Fresco | q d 1x VK-2JA tj. @ 6,850 Ib.t 51,000) 2 x 23-mm. MiG. 15 de 
| 1 x 37-mm. 


Fagot : k ; 1 x VK-2 tj. @ 5,950 Ib.t. 51,000) 2 x 23-mm. Satellite production and use; mini- 
| 1x 37-mm. mum 15,000 built 





Hare . ,938| 1 x ASh-26B @ 575 hp. | Range 400 mi. 
| M+-IT development 
Aeroflot uses 10-place Mi-4P. 
New FAI record: 26,463 Ib. to 
7,870-ft. altitude 














Hound | : 1 x ASh-82V @ 1,700 hp. 
Hook | 5 eee | 2x axial t). @ 4,000 Ib.t. 


Horse 
Hog 
Hat 


x ASb-82B @ 1,430 hp 


x 55 hp 


Holds two FAI records. 
Coaxial rotor, 4 passenger 
Coaxial rotor 





9 
| 1x 250 hp 
I . 
Hen 1 225 hp. | x : Coaxial rotor, 2 passenger 
Colt a 4 1 x ASh-621A @ 1,000 hp. 37 | 27, | None Holds FAI altitude record 
Camp , 160) 2x NK tp. @ 4,000 eshp | | Tail turret Assault transport, Aeroflot freighter 
Cat ’ ‘ | 4x NK&lv tp, @ 4,000 eshp. None 85 passengers; An-10A carries 100 
| «+s 4x NKélv & @ 4,000 eshp None | 130 passengers; like An-10. 
(Little Bee) | 7,050) 2x Iv Al-14 2 None Antonov design; 6 passengers 
Coach 12 7 38,000) 2x ASh-82FNV @ 1,850hp. 25: None | USSR, Polish i ‘sech airlines; 3,000 








built 
Il-12 development, replacement; prod 
30 month 
24-passenger version 
70-100 passengers; 2,600-mi. range 
| Tu-4 development (Boeing B-29 copy 
ICAO range; 1,988 mi 
70 passengers; Tu-104B carries 100 


| 
Crate 2-5 36,400) 2 x ASh-82T @ 1,900 hp 990] None 
Crate | None 
Coot | 4x NK&lv tp.@ 4,000 eshp.| . 30, None 
Cart 4x ASh-R2FNV @ 1,850 hp. | None 
Camel ie 20, 152) 2 x M-209 tj. @ 14,880 bb. t. . None 
Camel A . ‘ | | None 
Cooker 2 2, 4 x M-208 tj. @ 15,000 Ib.t 36, None 2,000-mi. nonstop full-load range, 50 
passengers Ist class, 100 tourist 
Cleat . ; -« | 4x NK-12M tp. @ 12,000 35, | None Moscow-N.Y. nonstop capability with 
eshp. 100 passengers 
Tw-1i4D | . ose | eee ; ’ 4 | eens tp. @ 12,000 


Li-2 ’ 2 M82R @ 1,000 bp. 
Be-6 Madge 2 x ASh-73 @ 2,000 hp. 


USSR-built Douglas DC-3 
Patrol flying boat similar to Martin 
P5M-! 








x 12.7<0m Satellite use 
2 x 7.62-mm. 
| 
5 


SUPPORT AIRCRAFT 
= “1x AM-12 @ 2,000 bp 
2 x axial tj}. @ 5,000 ib.t 





23-mm. Production predecessor of [}-2s 
20-mm 
4x ASh-82F NV @ 1,850 hp Russian copy of Boring B-29 
210,000) 4x tp. @ 4,500 eshp | Pre-production quantities; turboproy 
| testbed for Kear 
28,224 | 2x ASh-82FNV @ 1,850 hp , 36, 2x 20-mm Polish and Red Chinese service 
| 2 12.7<0m 











} 





Second-line Red Chinese fighter 
x 20-mm Russian trainer; Chinese fighter 
} | 2s 12.740m 
7,700) 1 x ASh-82FNV @ 1.850 hp x 0mm Last USSR piston-ex fighter 
| 1x RD-45F @ 5,500 bb.t 2 x 23-mm. Type 21; was called ti 
14,000) 2 x M-004 @ 2,200 Ib.t 2. 20mm First USSR twin-jet; now trainer 
| | | | 1x 23-mm 
| 1x M-004 @ 2,200 ib.t j 2x 20-mm 
| 1x RD-500 @ 3,500 Ib.t 
8) 1x VK- 105PF @ 1210 hp.| 343 1x 20-mm 
1 
1 


— 
J 


7, 482| 1 x ASh-82F NV @ 1,850 hp 
8,23 30 | 1 x ASh-82FNV @ 1,850 hp 


- ao! 





Yak-15 development 
Polish, Bulgarian service 








|S8e Say B 


x radial piston 
x radial piston 








Tricycle gear 


TRAINERS 
Tricycle gear 





Yak-18P | 








B-25 respectively, sent to USSR under 
Lend-Lease WW 1I1): Bob (i-4), 
Bark (11-2), Clam (11-18 four-engine trans- 
port), Crib (Vak-6), Crow (Vak-14), Mark 
(VYak-7), Mote (MBR-2) and the undic- 
closed Mole, and Mist. 
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U. S. AIR FORCE MISSILE LOGISTICS 


A U. S. Air Force Airlift Task Foree Commander charged 

with transporting by air everything to support U. S. 

diplomatic and military policies throughout the world. 
This officer is a logistics expert . . . and a top-flight 

airman. He has played a prominent part in the joint 

Douglas-Air Force study that resulted in the design 

and production of the Douglas C-133. 


y h e mission M Logistics support; now the Armed Forces can 
. rely on an airlift system that can compete dollar 
for dollar with the most efficient surface carriers 
... and get there many times faster! 


The Douglas C-133 Cargomaster; this MATS 
plane recently lifted a world-record 117,900 
pounds, 20 tons more than the previous record! 
This is the only airplane big enough to handle 
our largest missile on its mobile transporter. 














Cruise Speed . . . . 323 mph 
© Top Speed ....359 mph 


7A Gross Weight .. . . 275,000 Ibs. 
Depend on D O U AS 


_ The Nation's Partner in Defense 


> 
_ 
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D. S. KENNEDY tri-helix telemetry antenna at the Air Force Missile Test Center, Patrick AFB, Fla. 


Avionics 
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This turn-of-century pressure indicator, 
satisfactory in its day, used a system of 
levers and springs driven by a pressure- 
detecting piston to draw a comparatively 
Crude curve on a cylinder. 














MED ON a 


eJGRESS IN MEASUREMENT 
3 


The last six decades have seen remarkable progress in pressure t 
instrumentation, culminating in the extraordinary accuracy of = 
Statham unbonded strain gage pressure transducers. These and other 

Statham instruments offer today’s instrumentation engineer the 


following benefits: 


Infinite resolution 

Highly linear output 

Minimum hysteresis 

Excellent repeatability 

Near-zero response of transducer to vibration and acceleration 
Unprecedented reliability and operating life 

The convenience of electrical calibration and checkout 


Because of these unique operational advantages, Statham pressure 
transducers are aboard nearly every major U. S. ballistic missile, 
satellite vehicle and lunar probe rocket. As we enter the space age, 
Statham research and development continues to meet the ever more 
challenging demands of instrumentation for ground, airborne 

and space environments. 


For specifications on Statham’s full line of pressure transducers, 
write for Data File AW-596-2. 


Absolute Pressure Transducers 

Gage Pressure Transducers 

Uni-Directional Differential Pressure Transducers 
Bi-Directional (+) Differential Pressure Transducers 


INSTRUMENTS, INC. 12401 West Olympic Boulevard, Los Angeles 64, California 


Circle Number 53 on Reader-Service Card 
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MICRO-MINIATURIZED flip-flop circuit developed by Hughes 
Aircraft, with tiny transistor crystals imbedded directly in the 
circuitry, reflects one of many changes taking place in avionics 
business as result of trend toward missiles and space vehicles. 


@ AVIONICS 


LABORATORY type facilities, similar to those now used for gyro 
assembly, may replace conventional avionic factory facilities for 
fabrication of such micro-miniature units to provide greater 
cleanliness and improved reliability. 


Pattern of Avionics Business to Change 


By Philip J. Klass 


Washington—Avionics business will undergo a significant change during 
the next several years as a direct result of the current trend toward more com- 
plex weapon systems, procured in smaller quantities, and the needs of the 


nation’s space program. 


This change will not only affect avionic companies’ operations but may 
also adversely affect their net profits, unless Defense Department acts in 


recognition of the changing industry pattern. 


Here are some of the likely conse- 
quences of current trends: 
e Large production runs of avionic 
equipment, such as the industry has 
known during the past decade, will 
largely disappear except for a few pro- 
grams—assuming no radical change in 
international relations. Avionics manu- 
facturing will become largely a model- 
shop type operation, with individual 
equipments being “coddled” through- 
out manufacture to assufe maximum 
reliability. 
e Military sponsored developments will 
be aimed primarily at devising funda- 
mentally new techniques instead of 
developing hardware for liardware’s sake 
as in the past. Emphasis will shift 
to the basic physics of solving a prob- 
lem, with hardware fabrication _pri- 
marily to prove out the principle. 
e Increased demand for scientists and 
engineers with a strong theoretical back- 
ground or mechanical ingenuity appears 
certain. Engineers and scientists, who 
now represent about 10% of the total 
employment in avionics companies, may 
constitute 20 to 25% of company totals 
in a few years. 
e Low profit developments, which some 
companies accept in hope of recouping 
on subsequent large-scale production, 
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will sap industry’s financial strength 
unless Defense Department revises the 
profit margin it allows on development 
and study programs. 

e Avionic component manufacturers 
who produce resistors, capacitors, tran- 
sistors, motors, gyros, etc. will continue 
to enjoy customary production runs— 
at least for a while. However, current 
space vehicle requirements for ultra- 
light weight, small size and reliability, 
coupled with current research on mo- 
lecular electronic techniques for fabri- 
cating entire circuits in an integral 
operation, may eventually confront 
component manufacturers with a radi- 
cal change in their own operations. 


Procurement Trends 


Growing complexity of individual 
weapon systems, coupled with an es- 
sentially fixed defense budget, means 
procurement of fewer weapon systems— 
both in terms of the number of differ- 
ent weapons which can be developed 
and the number which ultimately are 
produced. 

This trend can be clearly seen in 
the area of strategic bombers. In con- 
trast to the several thousand B-47s 
that were manufactured and the fewer 
than a thousand B-52s now built or 


programed, production of the B-58 
may never exceed 100. Procurement 
of the B-70 may be only several dozen 
or fewer. 

This situation is aggravated by the 
fact that the time required to bring 
weapon systems from initial concept 
into production increases with their 
growing complexity. 

This means that by the time a 
weapon 1s ready for production, a 
newer, more glamorous one with greater 
potential capability is in the concept 
stage and this serves to considerably 
hold back wide scale production of the 
former weapon. 

Good examples can be found in the 
ballistic missile field. Production of 
the Atlas ICBM is held down because 
the improved Titan is just around the 
corner and there are some who suspect 
the Titan may not see production be- 
cause of the solid-propellant Minute- 
man development only a couple years 
beyond. 

Even in the field of small air-to-air 
missiles, the successor to the relatively 
simple, high-production Navy Side- 
winder and Sparrow I and III, will 
be the new long-range Eagle missile, 
a considerably more complex weapon. 

Production of satellites and space 
vehicles will involve extremely small- 
scale manufacturing operations for at 
least the next few years. 

Increased share of defense dollars 
going into missiles means smaller pro- 
duction runs, although not necessarily 
fewer total dollars, for most avionics 
manufacturers. One exception is in 
the field of guidance, where there is 
a decided trend toward increased use 
of missile-borne inertial systems because 
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WIRE 
PRODUCTS 


CUSTOM CONSTRUCTED 
CONTROL CABLES and 
THERMOCOUPLE- WIRE CABLES 


with segregated circuits individually 

shielded, and with over-all shielding or 

with special shielding and jacketing. 
USTRATED IS AN 


HLL 
EIGHT CONDUCTOR CABLE 
FOR MISSILE USE. 


EIGHT . 
TEFLON INSULATED 
LED 


WIRES, CAB 

TOGETHER AND JACKETED 

WITH NYLON BRAID SPECIALLY 
TREATED FOR SOLVENT RESISTANCE. 


FIRE-RESISTANT and HIGH 
TEMPERATURE RESISTANT CABLE 


for circuits required to operate in 
2000° F. flame for fifteen minutes. Ex- 
cellent for fire-detector circuits and 
for use in temperatures up te 600°F. 


HIGH TEMPERATURE CABLE... 
Suitable for operating temperatures up 
to 650° F. with nickel-clad copper con- 
ductor and laminated insulation having 
superior dielectric strength and mois- 
ture resistance. In AWG sizes 22 thru 
4/0. in accordance with MIL-C-25038. 


ELECTRONIC HOOKUP WIRE... 
Teflon insulated silver coated copper 
conductor with insulation in standard 
colors in accordance with MIL-C-16878. 


EXTRA FLEXIBLE CABLE... 
High Temperature and Moisture Resist- 
ant Electrical Cable. Lewis “EXFLEX” 
Cable, single and multi-conductor, 
superior for circuits on hinged or 
pivoted parts. Resistant te abrasion 
and temperatures to 500° F. 

* TEFLON is a Du Pont product 
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@ AVIONICS 


of their invulnerability to jamming. 

Otherwise the trend is toward less 
airborne equipment and more ground, 
ship-based avionic equipment for auto- 
matic check-out, launch and mainte- 
nance. This also indicates smaller 
production runs. 

This means that when an avionic 
manufacturer buys new machine tools, 
the emphasis will be on flexibility 
rather than speed. Manufacturers will 
seck new techniques which will permit 
maximum manufacturing economies, 
despite small production runs. Typical 
of such machines, aimed at flexibility 
rather than speed, is the automatic 
wire-wrap machine developed by Keller 
Tool Division of Gardner-Denver Co. 
for Hughes Aircraft Co. (AW Dec. 29, 

58.) This machine, which operates 
from punched card or tape commands, 
is quickly converted from one produc- 
tion run to another. 


Techniques vs. Hardware 


Military laboratories, which formerly 
sponsored development of equipments 
and hardware, then assigned them to 
aircraft, recognize that their traditional 
role is changing rapidly as a result ot 
the trend toward Weapon System Man- 
agement, missiles and space vehicles. 

However, the weapon system prime 
is not authorized to spend funds to 
advance the general state-of-the-art so 
that required techniques will be avail- 
able to meet the needs of the next 
generation of weapon systems. This vi- 
tal mission, which military laboratories 
have carried out in the past, will prob- 
ably become their primary role in the 
future. 

Although everyone gives lip service 
to the need for state-of-the-art research, 
such programs must fight for funds 
against the more glamorous weapon 
system programs. 

Discussion with officials of several 
Wright Air Development Center lab 
oratories reveals that the bulk of their 
future development funds will go for 
advancing the state-of-the-art, much of 
it for “big-step-forward” type projects 
involving high risk but large potential 
pay-offs. 

l'ypical are the 
programs which WADC’s Weapons 
Guidance Laboratory already are spon- 
soring. One, at General Precision Lab- 
oratory, is exploring the possibility of 
utilizing spinning electrons instead of a 
spinning wheel for a displacement gyro- 
scope. Within recent weeks this pro- 
gram has begun to look most promising, 
a Laboratory official says. Another pro- 
gram, at Gulton Industries, is investi- 
gating feasibility of a crystal rate gyro 

Another basic investigation, aimed at 
finding entirely new ways of perform- 
ing conventional avionic circuit func- 
tions, is being carried out by several 


“exotic” gyroscope 


universities under sponsorship of 
WADC’s Electronic Components Lab- 
oratory. Investigation is re-examining 
dozens of physical phenomena, many 
of them discovered a hundred or more 
years ago which have remained largel) 
scientific curiosities. For example, the 
Peltiere Effect, discovered over a cen- 
tury ago, recently has come into use 
as a technique for obtaining refrigera- 
tion cooling without using any moving 
parts. 


Areas Of Interest 


Here are a few of the problem areas 
in which WADC laboratories hope to 
sponsor programs, providing contrac- 
tors produce significantly new ideas: 

e Target recognition: Weapons Guid- 
ance Laboratory hopes to sponsor re- 
search in techniques which can enable 
a missile guidance system to recognize 
an object or area as being a suitable 
target without prior knowledge of ex- 
actly what the target looks like, pos 
sibly on the basis of its pattern of 
electromagnetic radiation 

e Small, narrow-beam antennas: Ne 
antenna techniques, which will pern 
small antennas to achieve narrow band- 
width in order to give satellite or spac« 
vehicle radar good definition is another 
Weapons Guidance Laboratory require- 
ment. 

e Vertical reference: 
Control Laboratory 
vertical reference which is insensitive 
to vehicle accelerations. ‘The Labora- 
tory is sponsoring a program at Collins 
Radio Co. which has developed a fun- 
damentally new approach to vertical 
determination that promises to be en- 
tirely unaffected by vehicle acceleration 
e Sunlight communications: W ADC’ 
Communication & Navigation Labora- 
tory plans to investigate techniques for 
modulating sunlight and using it di- 
rectly for space communications, in- 
stead of using relatively low-efhiciency 
solar cells to convert sunlight into ele 
tricity, then using electricity to power 
a relatively low-efficiency radio trans- 
mitter. 


Special Skills Needed 


Investigations of this sort, and the 
breakthroughs required for space tech- 
nology, promise to place an even higher 
premium on engineers with a strong 
background in basic science. As one 
WADC official puts it: “We are scrap- 
ing the barrel in trying to extend pres- 
ent radar and infrared techniques to 
many of the problems of space ex- 
ploration. What we need are funda- 
mentally new approaches.” 

Engineers who have the uncommon 
ability to simplify equipment design, a 
marked reversal of the design trend 
of recent years, also should be much 
in demand. This includes both circuit 


WADC’s Flight 


is seeking a good 
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ORAL aips THE MISSION 
with its A.1.D.S.* svySTEM! 


Airborne Integrated Display System rt 


The LORAL ASW Integrated Display System was de- DETECTION 


veloped in cooperation with various Naval activities and 
team contractors into a comprehensive display and 
tactical coordinated system which integrates the essen- 
tial data from the various sensors and detecting devices 


ied in the aircraft. 
The LORAL Ground Track Plotter, OA-1768/ASA-13, N AV ( AT] 0 N 


is located at the pilot’s position to provide him with an 
unobstructed automatic plot of the aircraft’s track and AN [) 

tactical situation. The Data Display Group AN/ASA-25 

provides central programming and assignment controls LOCALIZAT| 0 N 
for imputs to the electronic plotter. Thus, compared 

with other display systems and earlier techniques, 

A.1.D.S. assesses and enables rapid evaluation of related 

pieces of information into one comprehensive, well- 

coordinated display, which is essential in performing a 


successful ASW mission! 
The A.1.D. SYSTEM is but one of many advanced con- ATTAC K 


cept systems in the fields of ASW, Reconnaissance, Nav- 
igation, Guidance, Countermeasure and other fields, de- 
veloped or in course of development by LORAL. 
LORAL, with its staff of experts in plotting, guidance, 
reconnaissance, countermeasures and many other phases 
of electronic warfare are at your disposal. 
Wire or write us, about your system requirements. 


ORAL—---— CORPORATION 


DEPT. AW-5 NEW YORK 72, NEW YORK 
Serving im AVIONICS + NAVIGATIONAL EQUIPMENT ~ VISUAL COMPUTER DISPLAYS - PLOTTERS - INDICATORS - ECM SYSTEMS » ASW SYSTEMS - RECONNAISSANCE SYSTEMS 
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IN A CLOUDED MOMENT OF pvecision, Librascope Air- 
borne Digital Computers read-out accurate data... providing 
fire control, auto-navigation and bombing information # The 
reason: experienced Librascope engineers conceive and 
design computers and systems compatible with input data. 
Optimum system accuracy and reliability at minimum size 
and weight is achieved. @ In the field, Librascope Airborne 
Computers are proving the dependability predicted in lab- 
oratory tests. Many military systems rely heavily on Libra- 
scope equipment and controls for right answers when they 
need them. Adaptable to your needs are our two decades of 
experience creating Computers, CONTROLS, and Systems for 
both military and industrial use. 


LIBRASCOPE AIRBORNE COMPUTERS * 


For information on career opportunities at Librascope, 
*k write Glen Seltzer, Employment Manager. 


Typical of Librascope’s leadership in airborne digital computers are: 
A Incremental digital computer for Navy aircraft calculating bombing and A 
navigation information. (Developed in 1954.) & Small transistorized GENERAL 
general purpose digital computer for such problems as auto-navigation for N 
aircraft and missiles. (Developed in 1958.) For detailed information on how PRECISIO 
Librascope solutions can apply to your computer systems problems, write... COMPANY 


LIBRASCOPE, INC. * 80S WESTERN AVENUE « GLENDALE, CALIF. « A Subsidiary of General Precision Equipment Corporation 
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MICRO-MINIATURE construction for use 
in space vehicles is illustrated in comparison 
of new Hughes Aircraft flip-flop circuit 
(right) with equivalent circuit constructed 
using conventional techniques. 


development engineers and mechanical 
lesigners. 

Major strides have been made dur- 
ing the past decade in avionic equip- 
nent muniaturization, largely due to 
development of smaller components 
ind improved packaging techniques. 
But the 10- to 100-fold size and weight 
reduction needed for satellites and 
other space vehicles will be difficult to 
achieve through extensions of past prog- 
ress because components have almost 
reached the point where further size 
reduction will require tweezers and 
microscopes for unit assembly. 

This explains current widespread 
military and industry interest in the 
concept of “molecular electronics’’—the 
fabrication of avionic subassemblies 
and circuits by electro-chemical proc- 
esses whereby the components are no 
longer recognizable or handled as sep- 
arate devices. Related to this is the 
search for fundamentally new princi- 
ples which will enable a new type of 
element to perform a function that 
formerly required different components 
interconnected to form a circuit. 

Current programs in molecular elec- 
tronics, such as the vacuum-deposition 
process of Varo Manufacturing . and 
Servomechanisms (AW June 2, p. 64), 
and the more conventional micro-min- 
iaturization efforts of Diamond Ord- 
nance Fuze Laboratory, Hughes Air- 
craft, American Bosch Arma and others, 
suggest that manufacture of avionic 
subassemblies in the future will take 
place in a facility that bears more re- 
semblance to a chemical-physics labo- 
ratory than to the familiar electronic 
manufacturing facilities of the past. 

Although the reliability and quality 
control programs for avionics used in 
ballistic missiles is an order of mag- 
nitude more rigorous than those for- 
merly applied to other missile and air- 
craft equipment, the reliability required 
for space vehicles will be at least an 
order of magnitude higher. 

This means considerably more test- 
ing and quality control efforts from 
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the start of development through man- 
ufacturing. This, coupled with the in- 
creased amount of engineering and 
development content in avionic equip- 
ment for space vehicles, suggests that 
the demand for scientific manpower 
will continue to increase. 

Most avionics manufacturers in the 
past have viewed development as the 
admission price for subsequent produc- 
tion programs. Majority of the mili- 
tary sponsored developments are con 
tracted for on a cost-plus-fixed-fee basis 
But after deducting customary business 
expenses which are disallowed by gov- 
ernment auditors, the return is con- 
sidered less than adequate to sustain 
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most compan particularh 
own their own facilit 
In the past, indust has « mm plained 
frequently about th profit margins al 
lowed on defense business somet 
with justification, sometimes wl 
real problem lay in inefficient 
operations Present trend 
strengthen industry's case, but 1 
defense budget already considered 
adequate to meet the potent 
there is no indication of early relief 
This suggests that avioi f 
turers must thoroughly re-exa 
structure and operations, an 
changes where necessary to adapt 
to the coming business environment 


if they 


threat, 


One company actively and continuously 


engaged in adv 
and development 
since 1952 is...” 


EQuIP 


ECM research 


hallicrafters 


4401 W. Fifth Ave., Chicago 24, iM, 


‘ 
Sanvilee—research and development 
+ el@6tronic equipment production 
oe evaluation 


—communications « radar 
-c asures +» reconnaissance” 
evicem-> heat exchanger 


generators « ona 
ih, 
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Combining state-of-the-art equipment in 
several fields to create new and superior 
systems for aircraft and missile guidance 
is still another GPL capability. One case in 


—s 4 fe 7 Arif point is GPL’s Astro-inertial-Dopplier A.!.D. 
«: j o.a5 C ombin ed guid a A navigation system—a stellar monitored, 
, . . doppler tuned and damped inertial system-~ 
A. 1 D. Navigation Systems in which each element refines the others, 


and the system as a whole provides far 
greater inherent accuracies. 


A.i.D. and other combined guidance and 
integrated systems now under development 
at.GPL are particularly significant because 
they utilize existing systems and elements, 
existing components of proven reliability and 
accuracy, existing techniques for manufacture 
and maintenance. Yet continuing study 

of progress in the state of the art and 
continuing study of new system concepts 
keep these systems as advanced as the 
aircraft and missiles they will guide. 


Why not put GPL's talents, and complete 
“research through customer service"’ 
facilities to work for you? 





ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé to Personne! Director. 





A 


< GENERAL 
Gp . PRECISION 
COMPANY 








ENGINEERING ENVIRONMENTAL TESTING MANUFACTURING 
RESEARCH / FLIGHT TESTING / CUSTOMER SERVICE GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, WN. Y. 


A Subsidiary of General Precision Equipment Corporation 
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FAA Plans Close Monitoring of Programs 


Washington—Largest single program to be funded out of the $45-50 million 
which the Federal Aviation Agency hopes to obtain for research and develop- 
ment in Fiscal 1960 will be the automatic data processing and display equip- 
ment effort now under way at General Precision Laboratory. 

In addition, FAA is seeking approximately $14 million to expand facilities 
and outfit its new National Aviation Facilities Experimental Center (NAFEC) 
in Atlantic City, N. J. 


Funds sought by FAA for research 
and development, approximately twice 
the figure for Fiscal 1959, also will 
enable its Bureau of Research and 
Development (successor to the Airways 
Modernization Board) to sponsor pro- 
grams in a number of other important 
areas across the broad spectrum of its 
assigned responsibilities. These areas 
include: 
¢ Air collision avoidance techniques: 
FAA plans to sponsor a number of 
programs to search out and investigate 
promising techniques for airborne 
proximity warning and/or collision 
avoidance devices. Emphasis will be 
on determining potentialities and short- 
comings of each technique, rather than 
developing end-use hardware, according 
to L. C. Wright, director of develop- 
ment for FAA’s Bureau of Research 
and Development (BRD). The Bureau 
has not only strengthened its own 
permanent staff in this air collision 
problem area, but also has asked each 
of the military services to loan its 
own experts on a temporary assignment 
in order to investigate every possible 
technique which might find use in 
solving the air collision problem. 

e Instrument approach and _ landing: 
Another major Bureau effort will go 
into improving existing instrument ap- 
proach systems, testing available instru- 
ment landing systems, and sponsoring 
development of improved instrument 
approach and landing systems. At its 
Atlantic City facility, the Bureau plans 
to evaluate an improved ILS localizer 
antenna and a new flush-mounted glide 
slope antenna, developed by Ohio 
State (AW Oct. 27, p. 61). These are 
developments which could provide very 
early improvement in existing approach 
equipment. In October, the Bureau 
plans to begin tests of the Bell Aircraft 
AN/GSN-5 ground-based automatic 
landing system as well as several air- 
borne flare-out adaptors in an effort 
to evaluate relative merits of each ap- 
proach. Shortly afterward, the Bureau 
hopes to receive a new automatic in- 
strument landing system, developed by 
Gilfillan, which employs new radar 
techniques that may permit flexible 
approach and landing paths for a wide 
variety of different aircraft types. 

e Aviation weather system: Working 
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with the Air Force and the Weather 
Bureau, FAA plans to apply computers 
and automatic data collection and 
processing techniques to improve speed 
and accuracy of gathering and dissem- 
inating aviation weather data. Although 
final details have not been worked out, 
this promises to be a major develop- 
ment area of interest to avionics manu- 
facturers. 

The foregoing represent only the 
major programs and hans will be many 
small development and study programs 
of interest to avionics companies. 

With more than 100 projects and 
tasks actively under way, and a total 
of several hundred planned, the Bureau 
has set up a tight system of monitoring 
and control to minimize any slippage 
from the rigorous timetable by which 
FAA is working. Program control, 
headed by Donald W. Dunn, applies 
both to Bureau personnel and to out- 
side contractors. 

For example, there are 16 distinct 
steps from the time the Bureau estab- 
lishes a project or task requirement 
until it becomes a firm contract. When 
a new requirement is established, a 
target date is set for the selection of 


a contractor and contract award, with 
corresponding dates for each of the 
intervening steps. 

In the central program control room, 
Dunn and his associates post the latest 
status of every program on a device 
known as “the control tower.” ‘This 
is a series of six large aluminum panels 
mounted on a rotating pedestal. Each 
panel can be rotated within its own 
frame so that data can be posted on 
both sides, providing a total of 12 
sides. 

Once a week each of the program 
status panels is photographed and off- 
set copies are sent to each of the divi- 
sion chiefs as well as to individual 
project engineers. 

Once a requirement has reached the 
contract stage, another type of data is 
assembled and posted to display program 
status. Every month, each Bureau con- 
tractor is required to submit a report 
which includes the following data 
e Estimated overrun, if any, an cost 
plus-fixed-fee contracts. 
e Total contractor expenditure and 
commitment for the next 30 days, 
This shows how much FAA will need 
in the way of funds to reimburse the 
cost-plus contractor. 
e Total paid to contractor to date 
e Per cent of work completed. ‘This 
figure is provided by both the Bureau 
project engineer and the contractor. 
The figure posted on the control tower 
is the project engineer's estimate 
e Estimated completion date. 

Total funds paid to contractors are 


—_ a> 


MOCKUPS of traffic controller consoles for use in a new data processing system being devel- 
oped by General Precision Laboratory is slated for initial tests this fall. 
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A new approach to 
Single-Sideband radio by 
Stromberg-Carlson... 


... greater power output, 
less power input 
with a smaller volume, 


The SC-900A digit-tuned 
Single-Sideband transceiver 
marks a significant advance 
in the state of the art. 


The SC-900A is designed 
for both vehicular and 

fixed point-to-point 
communications— adaptable 
to rack mounting and 
back-pack— meets full 
military requirements. 


Provides 28,000 stabilized 
channels from 2 to 30 
megacycles, with a 
transmitted peak 
envelope power 

output of 100 watts. 


Receive input 
power : 50 watts. 
Average transmit 
input power for 
voice : 150 watts. 


Available soon. 
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FAA charts for monitoring progress, spending on research and development programs 


includes funding schedule displayed here. 


watched very closely, Dunn says, to be 
sure that the agency fully utilizes all of 
the funds allocated to it. 

For major programs, like the General 
Precision Laboratory data processing 
system and the Aircraft Armaments 
trafic control simulator, completion 
date for each significant milestone of 
the program is estimated at the start 
and the contractor's progress along 
these milestones is posted in consider- 
able detail. Once a month the con 


tractor, Bureau project engineer and 
agency officials get together, go over 
the program’s current status, milestone 
by milestone 

Although BRD officials recognize that 
measuring progress in advanced devel- 
opment programs of the type it sponsors 
can never be extremely precise, the 
control program indicates that it intends 
to ride herd on its contractors to avoid 
the severe slippages which plagued its 
predecessor agencies 


First Anti-Missile Work Begins; 
Military Directs Defense Efforts 


By James A. Fusca 


New theoretical approaches to the 
problems of defense against ballistic 
missiles evolved during the past year 
will be competing for available funds 
with missile detection and anti-missile 
programs already in development during 
military budget battles this year. All 
three services will be participating. 

Under the Department of Defense 
reorganization that took place early last 
year, the newly-created Advanced Re- 
search Projects Agency was assigned re- 
sponsibility for the missile defense pro- 
gram and control over the projects 
funded by the individual services. Al- 
though ARPA is awarding some small 
study contracts, most of the missile de 
fense effort continues to be directed 
through the services. 

Present status of the major missile 
defense programs is approximately as 
follows: 


e Air Force. USAF is developing and 
installing the Ballistic Missile Early 
Warning System (BMEWS) for the 
purpose of providing the maximum pos 
sible reaction time by the U.S. in case 
of attack. Also under the direction of 
ARPA, the Air Force is conducting 
studies of problems related to anti-mis- 
sile missile systems, but these studies do 
not call for production of hardware 

e Army. Army is developing its Nike 
Zeus anti-missile missile system for ac- 
tive defense of the continental U.S 
against ballistic missile attack. Nike 
Zeus is an outgrowth of the Nike Ajax 
and Nike Hercules missile family. Ad 
ditionally, the Army and ARPA hav« 
just begun a downrange experimental 
project called DAMP—Downrange Anti- 
Missile Measurement Project—to gain 
test data on missile detection and track- 
ing during the terminal phase of the 
flight. A third Army project for the de- 
fense of Army field forces by a transport- 
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The whites of the enemy's eyes are now visible half-way around the earth... 
thanks to technological contributions from Stavid in the area of long-range 
ballistic-missile detection and high-power radars. 

When it becomes operational, the high-power Early-Warning Air-Search 
Radar now being developed by Stavid will greatly extend the vision of ships in 
our DEW-line defense network. Innovations in radar transmitter design will pro- 
vide a compact, high-power system, achieved through new techniques in side-lobe 
suppression and antenna gain. 

Every new advancement in long-range detection finds Stavid in the vanguard, 
working with exotic as well as state-of-the-art techniques. 


OTHER STAVID PROJECTS INCLUDE: 
* Sferics Locating System AN/FMS-3 
* Electronic Beam Steering Sub-system 
¢ Antenna System AN/BPA-6 


r 


Antenna systems engineer, 
H. W. Kasper, has 7 years’ 
experience in antenna and 
microwave development. His 
work at Stavid includes an- 
tennas for air search, guid- 


vance, telemetering and air- 


borne bombing. 


STAVID Engineering, Ine. Pinte, vew sersey 
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able anti-missile system, called Plato, is 
no longer being funded and probably 
will terminate by June. 

e Navy. Although the Navy has not 
been involved in any of the large anti- 
missile programs to date, it has been 
exploring for some time the use of its 
Talos shipboard-to-air missile as an anti- 
missile missile. With new missile de- 
tection and destruction techniques now 
being explored, the Navy is striving to 
become the nation’s first line of missile 
defense. 


Air Force Projects 

lhe Ballistic Missile Early Warning 
System being developed by the Air 
Force under ARPA direction for the 
carliest possible detection of Soviet mis- 
siles launched against the U.S. will 
under present plan; eventually consist 
of three sites: 

e Thule, Greenland. Construction here 
began last summer. The target date for 
this site to become operational is be- 
lieved to be in the spring of 1960. 

e Fairbanks, Alaska. Contracts for con- 
struction at this site have just begun to 
be let. Probable target date for the site 
to become operational is in the fall of 
1960. 

e Prestwick, Scotland. To function with 
maximum effectiveness, BMEWS. re- 
guires the installation of a third site. 
Air Force planners consider the best 
location would be in the vicinity of 
Prestwick, Scotland. The U. S. State De- 
partment has requested permission from 
the British Foreign Ofnc> for this in- 
stallation but, at present, the British are 
reluctant to allow it. The reason is that 
it would make this area a prime target 
in the event of war. 

Each of the BMEWS sites will em- 
ploy four detection radars and three 
tracking radars installed in seven build- 
ings laid out in a semicircle about a 
mile long and connected by weather- 
proof passageways large enough to ac- 
commodate maintenance vehicles. 


Four Radars 


Che purpose of the four 3,000 mi. de- 
tection radars at each site is to scan 
a fixed azimuth sector of the air space 
over the Soviet Union to detect inter- 
continental ballistic missiles as_ their 
trajectories bring them above the radar 
horizon. Each radar will sweep an azi- 
muth sector of about 30 deg. to obtain 
a total azimuth coverage of approxi 
mately 120 deg. 

Ihese detection radars will use split 
beams, vertically offset by a few de- 
grees, which will be swept back and 
fourth horizontally at high speed by 
means of an organ-pipe antenna scan- 
ning system. From azimuth angle of 
interception of a detected missile, an- 
gular distance between beam intercep- 
tions, and time of travel, a computer 
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TRANS-SONICS 


T.Me 


QUARTECTOR* 


LIQUID LEVEL 
DETECTION SYSTEMS 


for liquid oxygen 
and rocket fuels 


®@ No moving parts assure unsurpassed reliability 


@ Will not respond to wetting or splashing 


ELECTRONIC UNIT t 


Explosion-proof version 
for ground installation 


IN-TANK SENSOR IN-LINE PROBE 


Quartector Liquid Level Detection Systems, with no moving parts to stick or 
1/32” with a response time of less than 
425°F to +120°F. 


freeze, detect liquid levels to within 
40 milliseconds. Operating temperature range is from 

Quartector systems and instruments are designed for bulk liquid applica- 
tions such as fuel tanks in missiles or other types of pressure vessels, and for 
pumping applications. A real-time indication is provided when the liquid has 
reached pre-selected points in pipe lines or tanks. 

The Quartector sensing element is a piezo-electric quartz crystal mounted 
in a probe or submersible sensor unit, Circuitry consists of a four stage tran- 
sistor amplifier with a transistor detector circuit in the feedback loop, and an 
output control relay. When the crystal is in gas, it is free to vibrate at its natural 
frequency, and oscillation is sustained. When the crystal is submersed in liquid, 
however, its motion is damped, signal output drops, and the output control relay 
is de-energized. 

Splashing, bubbles, and wetting do not affect the sensor. Liquid indication 
is given only when the crystal is completely surrounded by liquid. Safety features 
include a fail-safe and function test procedure. Write to Trans-Sonics, Inc., 
Dept. 7, Burlington, Massachusetts, for Technical Bulletin 1900, 


TRANS-SONICS 
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FOR ALL YOUR 
PRESSURE- 
SWITCH 
REQUIREMENTS 


These are but two of the 

many types® of pressure switches 

engineered and manufactured by Gorn. 

Absolute pressure switches ...gage 

pressure switches...differentia! pressure 
switches...thermal pressure switches ...for the 

many fluids and gases, the wide range of pressures 

and other conditions encountered in defense and civilian 
applications...Gorn experience embraces them all. 








...@S basic as an ALTITUDE SWITCH or 


as advanced as a MACH NUMBER SWITCH 





One of Gorn’s most widely 
used pressure switches, this 
altitude switch has been 
stepped up in performance 
for today’s higher flying air- 
craft. Can be set to respond 
to any pressure from 50 to 
.4 psia—equivalent to 
80,000 ft.! Lightweight, in- 
expensive, unusually com- 
pact...dependability proved 
by years of use. It will be 
used on the USAF TITAN 
missile built by Martin at 
Denver. 


Catalog Series 





Weight 





Actuation Set- 
ting Range of 
Tested Avail- 
able Models 





Electrical 
Rating 





Temperature 
Ratings 
Available 





Vibration 
Ratings up to 
106 and 
Higher 








Explosion 
Ratings to 
Specification 











A Gorn achievement in pressure- 
switch engineering, this absolute 
pressure ratio switch performs: 
with rugged dependability and 
broad-range versatility. Actuation 
and reactuation band setting ad- 
justable for response at specified 
ratios and values of Mach num- 
bers from .75 to 3.00, at altitudes 
up to 70,000 ft. Stable under 
severe vibration...available from 
present production. Proved by 
thousands of hours service on high 
performance jet aircraft including 
the Chance Vought CRUSADER. 








For your free copy of the 
new technical brochure, ‘‘Se- 
lection and Application of 
e i “ tear off be- 
low the dotted line, check the 
types of pressure switches in which 


AIRCRAFT CONTROLS CO. 
Div. Gorn Electric Co., Inc. 


you're especially interested, write 
your name and address in the margin 
send to... 


, STAMFORD, CONNECTICUT 
of this magazine page 


*i'm especially interested in the types of pressure switches checked: absolute [] air ram [—) air speed [) altitude 
barometric [] boundary layer (1) depth [ differential 1) dual sensing [1] hydraulic [1 liquid level (] Mach number 
multiple stepping [] pneumatic [J rate of climb [J vacuum 
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will compute a rough approximation of 
the trajectory fo aid acquisition by a 
tracking radar. 

The tracking radars at each site will 
have two purposes: 

e Identification. Tracking radars must 
attempt to identify a detected object 
as a missile rather than a meteorite or 
falling satellite. 

¢ Impact point. These radars must also 
provide tracking data to the computer 
for computing point of launch and 
point of impact. 

The complex scanning system to be 
employed with the 90 ft. parabolas of 
the tracking radars will enable them to 
be used as detectien radars when one is 
out of service. Range of the tracking 
radars also will be about 3,000 mi. 

Under the direction of ARPA, the 
Air Force also is conducting studies of 
anti-missile missile system problems 
with the purpose of developing ad- 
vanced system concepts. USAF 1s re- 
ported to believe that some of these 
studies have reached the point where 
hardware would be funded. 

The Army has been assigned by 
ARPA to develop its Nike Zeus anti- 
missile missile system, apparently be- 
cause at the time of assignment hard- 
ware existed for the Nike Zeus program, 
none for the Air Force program. Under 
present budget allowances the Army 
expects to have the system operational 
by 1964, but it is pressing for addi- 
tional funding to speed the program 
for a 1962 operational date. 

Both the Air Force and the Navy 
are arguing against additional funds for 
Nike Zeus, claiming that some of the 
newer approaches make the Nike Zeus 
concept obsolete. 

For the probable purpose of gaining 
experimental data for the Nike Zeus 
program, the Army with the joint spon- 
sorship of ARPA has undertaken the 
Downrange Anti-Missile Measurement 
Program. As a part of this program, a 
cargo vessel, the S. S. American Mari- 
ner, has been refitted and equipped 
with radar and infrared detection and 
tracking and telemetry equipment. 

The vessel will be stationed down- 
range near the re-entry point of experi- 
mental missiles fired from Cape Ca- 
naveral. By detecting and tracking 
missiles during their terminal phase, test 
data will be gathered in an attempt to 
specify missile characteristics during 
that portion of .the flight that the Nike 
Zeus system, will be acquiring, tracking, 
and launching an intercept. missile 
against it. 
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R2552 LINEATOR exemplifies Airborne capabilities in large special actuators. Installed 
in pairs, units control tilt and shape of DEW Line antenna refiectors, must operate in 


temperatures from —65 to +13 


Airborne large special actuators 
used for DEW Line antenna control 


Airborne large special actuators 
are being employed today in a 
diversity of applications, both air 
and ground. On the DEW Line, 
for example, pairs of Airborne 
R2552 LINEATOR actuators are 
used to control the tilt and shape 
of AN/FPS-19 antenna reflectors. 
Environment in this instance in- 
volves extreme temperature and 
humidity conditions and these call 
for a high order of mechanical 
and electrical reliability. 

The R2552 typifies Airborne’s 
capabilities in developing large 
special actuators—linear or rotary. 
And where requirements are not 
unique, we also offer a line of 


modular-type actuators, origi- 
nated by Airborne to simplify de- 
sign and specification. Write for 
further information. 


GENERAL ENGINEERING DATA 
Airborne Special Design 
LINEATOR Actuator R2552 


1. 208 v a-c, 60 cycle, 3 phase reversible in- 
duction motor with magnetic brake 


2. Speed at rated load of 400 Ib.: .3 in./sec. 


3. Ambient temperature: -65 to +-130°F. 
(-80°F. non-operating). Relative humidity: 
up to 100% 


4. Design incorporates 2 limit switches and 
4 intermediate position switches, plus 
synchro position transmitter. 


LINEATOR® »« ROTORAC® «+ TRIM TROL® + ROTORETTE® + ANGLgear® « ROTOLOK 


<< pPIPBORME =~ 


Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 


The Army did have under develo 
ment the Plato system, a wealbatowr 6 
system for defense of Army field forces. 
According to a recent Department of 
Defense announcement, however, Plato 
has received no funds since the end of 
Fiscal 1958, last June 30, and no fur- 


ther development is planned. Represented in Canada by: WINNETT BOYD LIMITED + 745 Mt. Pleasant Rd., Toronto 14, Ont. 
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CAPABILITIES FOR DEFENSE 


Westinghouse With 25 Years Of Leadership 
Is Meeting Today’s Detection Problems 


Westinghouse has been in the rador field since 1933. In that year, Westinghouse 
engineers, pioneering in radar techniques, detected automobiles on a highway by 
beaming ultra short radio waves experimentally off a rooftop of the Westinghouse 
East Pittsburgh Plant (illustrated ot right). 

Westinghouse has delivered over 35,000 radar sets . . . and continues its role today in 
ground and shipboard radar for air defense and tactical missions, airborne radar 
for reconnaissance, AEW, mapping, ASW and missiles, and such specialized areas as 
pulse-doppler, infra-red, ECCM, and 3-D radar techniques. 

Shown is one of the most significant advances in the field of tactical military equipment— 
the lightweight, highly mobile Paraballoon® Antenna, developed at the Electronics 


Division. 












NON-ROTATING ANTENNA. A new kird of 
* rodor ontenna, the Helisphere is considered a 
mL possible forerunner of those to be used for 
| powerful antimissile radars of the future. The 
antenna, pictured at the Westinghouse Research 
Laboratories, produces a rotating radar beom 
without rotation of the antenna structure itself. 


MOLECULAR SYSTEMS. A new, low-noise ompli- 
fier developed by scientists at Westinghouse 
Research Laboratories for Air Arm Division ap- 
plication. This two level solid-state maser is one 
aspect of a broad Westinghouse program of 

olecular engineering for radar and other 
electronic systems of the future. 


200-MAN FLIGHT TEST FACILITY. Engineers ot 
Air Arm Division install Aero 13-F radar and 
computer, latest and most advanced radar built 
by Westinghouse. Flight test facility includes 
over 200 people and all facilities necessary to 
completely service, instrument and test avionic 
equipment in Westinghouse owned and bailed 
nircroft 


‘we 


INFRA-RED. Westinghouse has been actively ot work 
in infro-red research, design and development since 
World War Il. Extensive programs are now being con- 
ducted for applications of infra-red techniques to 
present and future military requirements os well as the 
spoce oge. Pictured is an infra-red seeker, newly de- 
signed at Westinghouse Air Arm Division. 


WORLDWIDE SERVICE. Wherever Westinghouse radar 
is in operation .. . land, sea and air . . . field engineers 
of the Electronics Service Department assist and in- 
struct in the operation and servicing of radar monu- 
factured by the Air Arm and Electronics Divisions. 
Gradvate engineers provide this Westinghouse service 
the world over. 






ae 


a, 


BIGGEST RADAR TUBE. Heart of the longest range ship- 
borne radar ever put in service, a magnetron tube nick- 
named “Big Maggie” was developed at the Westinghouse 
Electronic Tube Plant at Elmira. “Big Maggie” delivers 
over 10 million watts of peck power, enough to search out 
enemy planes over 400 miles away. 





y. 
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COMPLETE TEST FACILITIES. Radar undergoes composite 
test at Electronics Division. A complete computer facility 
is available here and at Air Arm Division. included are 
IBM 704 ond large REAC, together with all environmental, 
shock, vibration and other test equipment necessory for 
the development of present and contemplated land, sea, 
gir and space-borne systems. 


For additional information on detection systems 

and applications at Westinghouse, write to: 
Director, Customer Relations, Westinghouse Defense Products Group 
1000 Connecticut Ave., N.W., Washington 6, D.C, 


Westinghou se 


AIR ARM DIVISION 

AVIATION GAS TURBINE DIVISION 
ELECTRONICS DIVISION 

AIRCRAFT EQUIPMENT DEPARTMENT 
ORDNANCE DEPARTMENT 


you CAN BE SURE... 1F 17s Westinghouse 


DEFENSE PRODUCTS 





Stay ‘home’ and see more 


Aggressor terrain and positions are open secrets to Tl-equipped recon 
drones and snooper aircraft. Field commanders can now reconnoiter “in 
person” far behind aggressor lines without leaving field HQ. Instant, accu- 
rate, continuous data on thousands of sq mi of hidden territory can flow 
into headquarters in the time one foot patrol could complete its mission. 
Hundreds of targets can be spotted, evaluated and brought under fire in 
the same time interval . . . most of them within seconds after detection. 

ap This capability exists now at Texas Instruments. For detailed dis- 
cussion, military and industrial personnel with need to know please write or 
call: SERVICE ENGINEERING DEPARTMENT. 


RESEARCH/DESIGN/DEVELOPMENT/MANUFACTURING of systems for: Air traffic control e Airborne 
early warning e Antimissile e Antisubmarine warfare e Attack control e Countermeasures e Missile systems 
Navigation e Reconnaissance e Space electronics; and on detector cells, engine instruments, infrared, intercom, 
microwave, optics, sonar, telemetering, time standards, timers, transformers and other precision equipments. 


mane TEXAS INSTRUMENTS 


PARE a Ae A eee re INCORPORATED 
6000 LEMMON AVENUE 
DALLAS 8, TEXAS 
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SIKORSKY S-62 turbine powered helicopter tests amphibian hull in Long Island Sound. 


Helicopters 
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It’s another aviation first for Bell .. the first full 


in-flight conversion by a tilting-rotor fixed wing BELL ‘'S 


aircraft. Bell’s XV-3 convertiplane made its meta- 
morphosis in mid-air, to change from a helicopter xX V= me 4 
to an airplane and back to a helicopter. Altitude 


was 4,000 feet, speed 115 knots, change-over was GOES FULL TIL , 


smooth in both operations. It took only 15 seconds 
for the XV-3 to make aviation history. With its 
ability for vertical take-off and landing plus the 


prime capabilities of speed and a wider operational 
radius, the convertiplane will give the Army a new 
weapon, tailored to today’s tactical and logistical 
needs. Bell is developing the XV-3 for the U. S. 
Army under contract administered by the U. S. 
Air Force. The 4-place experimental model is a 
research prototype for future development into 
larger transport convertiplanes that hold vast 
possibilities for both military and commercial 
applications. Full conversion of the XV-3 is a 
major step toward this goal. 


FORT WORTH, TEXAS + SUBSIDIARY OF BELL AIRCRAFT CORPORATION 


230 








@ HELICOPTERS 


KAMAN H-43B HUSKIE AND FIRE RESCUE KIT 


Helicopter Market Hits Transition Lull 


By Robert I. Stanfield 


Big commercial market for helicopters should come into being in 1960, 
with operators taking advantage of all-weather instrumentation and turbine- 


powered rotorcraft. 


Last year—beginning a period of declining sales and 


government austerity that is expected to continue through 1959—the transi- 
tion from piston to turbine began to appear. 


Last year also marked a spurt in research and development of VTOL 
testbeds—some company financed, most supported through Army-Navy-Air 
Force funds. Economically, much is yet to be done—particularly in payload/ 
weight ratio—to adapt these vehicles to commercial operation. On the mili- 
tary side, flying crane-rescue-transport VTOL capabilities are highly desirable. 


Despite the fact that helicopter-pro 
ducing firms are on the increase, there 
s expected to be a consolidation to 
fewer and bigger companies. Five major 
manufacturers currently produce most 
commercial helicopters. Militarily there 
ire about 20 helicopter companies com 
peting for service orders. 

Of special significance is the increas 
ing number of companies engaged in 
VTOL development, which eventually 
will mean tangible military hardware 
contracts. About 19 such firms include 
most helicopter manufacturers plus com 
panies that primarily had specialized in 
hxed-wing production—Fairchild, Grum 
man, Lockheed, McDonnell—and new 
comers, such as Collins Radic and 
Chrysler Corp 

Commercially, there are about 458 
route petitions ‘now before the Civil 
\cronautics Board of persons wanting to 
get into the helicopter business. Post 
Office Department also has over 75 
wpplications from cities requiring heli- 
the event turbinc 


copter service. In 
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powered aircraft require limited or no 
subsidies, this could produce a produc 
tion breakthrough 

Last vear showed a 37 
the number of helicopter operators in 
North America as against 1957, and a 
3 increase in the number of heli 
copters, according to the Helicopter 
Council. More than 100 rotorcraft are 
being operated for executive and com 
pany use, more than $500 by commercial 
operators, 25 by the three certificated 
airlines and 29 by 12 state and munici 
pal agencies. 

Helicopter operating industry 
grosses about $35 million annually in 
the United States and Canada 

Today's big commercial transport 
helicopters carry 12 to 15 passengers at 
costs of roughly 20 cents a passenger 


mcrease i 


> c 


now 


mile 

By comparison, a 25-passenger tur 
bine powered helicopte: 1S expected to 
generate half this cost. 

Commercial orders placed with four 
major companies during 1958 covered 


178 units at $19,863,000 
son, during 1957 three helicopter firms 
units totaling 


By compar 


received orders for 251] 
$28,074,000. 

Last vear’s traffic figures for the thre 
certihcated uirlines are a 
follows 
@ Chicago Helicopter Airways: 109,1 3¢ 

carried 1,997,001 
miles. Load factor 
carried totaled 17,614 
lotal revenue ton 


helic opter 


revenuc Passe ngcrs 
revenuc 


$/.9 


passenger 
Mail 
revenue ton miles 
miles: 208,189 

e Los Angeles Airways: 31,663 revenu 
1,181,000 revenuc 
passenger miles. Load factor 
Mail carried totaled 48,005 revenue tor 
Express, 22,527 
lotal revenue ton miles: 183,256 
York Airways: 91,114 
1,761,000 revenuc 
miles. Lead factor 44.8 

carried totaled 17,823 revenu 
Express, 10,378 revenue ton 


passengers carried 


53.1] 
miles revenue ton 
miles 
e New 


passengers 


TrOevcnue 
carried 
passenger! 
Mail 
ton miles 
revenue ton miles 
miles: 202,610 


miles. Freight, 6,127 
lotal revenue ton 
lor the three airlines, per cent of 
carned to available ton miles 
was as follows: Chicago, 28.5%; Los 
Angeles, 58.49%; New York, 44.6% 
Some basic advantages of the turbine 
powered helicopter include good pay 
load/weight ratio, power, speed. “No 
matter how fast fixed-wing aircraft fly 
between 200-mi. cities, the helicopter is 
the best bet because of the timc 
sumed between city and airport 
Michael FE. Gluhareff, Sikorsky 
necring manager, told Aviation WEEK 
200 kt. are 


FOVCTIUIC 


con 
eng 
iround the 


Speeds of 
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BELL HU-1 WITH ARCTIC PAINT 


REPUBLIC-BUILT SUD DJINN 


VERTOL TILT-WING/VECTORED SLIPSTREAM MODEL 
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corner’ with practical payloads, he said. 

Sikorsky, which had limited itself to 
research, development and _ production 
of the true helicopter, only recently 
established a new Advanced Configura 
tions Research Section to delve into 
advanced systems of VTOL flight, in 
addition to rotary wing improvement 
(AW, Feb. 2, p. 66). 


Helicopter Developments 

Past year’s helicopter developments 

included: 
e Sikorsky HSS-2, designed to meet 
U. S. Navy requirements for improved 
aircraft and techniques in anti-subma- 
rine warfare. Twin-turbine powered 
amphibian is expected to make its first 
flight this month. It will be fitted with 
four torpedo racks, and will have nv- 
clear weapons capability. 

Other Sikorsky projects include the 
S-60 flying crane helicopter of six-ton 
cargo capacity, the first step in a future 
family of even larger flying cranes in 
cluding a turbine-powered model of 
20-ton capacity; the S-62 turbine-pow 
ered 10-to-12 passenger helicopter; a 
commercial version of the S-61 (Navv’s 
HSS-2), a seven-bladed rotorcraft pow 
ered by three General Electric T58 tur- 
bines with a cruise speed of 150 kt. and 
range, with 28 passengers, of 300 naut. 
mi. 
¢ McDonnell Model 120, triple-turbine 
powered lightweight helicopter aimed 
at providing Army ground troops in bat 
tle areas with a versatile, low-mainte 
nance flying crane. This helicopter can 
carry about a ton over 80 naut. mi. at 
more than 100 mph. Crane configura- 
tion permits attachment of 105 mm. 
howitzer or jeep-type vehicles. Rotor 
tip burners are supplied by AiResearch 
GTC-85-36 gas turbine air compressors 
e Sud Alouette, marketed by Republic 
Aviation, which is proving acceptabk 
to the offshore oil industrv, according 
to Robert Suggs, president of Petroleum 
Helicopters, Inc. Reason: speed of 90 
mph. on 70-mi. flights; fuel availability 
kerosene is a common item) for its tur 
bine engine, and aircraft availability 
which has been averaging 85% for 
Petroleum’s two Alouettes 

Republic also markets the French 
Sud Aviation Djinn, two-place rotor-tip 
jet which operates on the same prin 
ciple as a rotary lawn sprinkler. ‘Turbo 
meca Palouste IV turbine engine gener 
ates a speed of 81 mph 
e Kaman H-43B, incorporating the L 
coming T53-L-1A turbine, was rolled 
out last December. It is keved primaril, 
to the Air Force concept of emploving 
rotary wing aircraft throughout its com 
mands as crash-rescue vehicles to reduce 
loss of flight personnel. USAF has con 
tracted for 74 of these helicopters 
through fiscal 1959. 

Company also is grooming an entry 
for the civilian helicopter market, the 
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ENGINEERS 
ON OUR TEAM 





at 
Bendix-Pacific 


in Southern California 





MISSILE GUIDANCE 
AIRBORNE RADAR 
TELEMETERING 
SONAR 


There are important positions available 
in these smaii, independent engineering 
groups at Bendix-Pacitic for high level 
PASSENGERS from New York Airways’ Vertol 44B board bus for short trip to terminal engineers from senior grade and up. 
Bendix-Pacitic is particularly interested 
in strong, analytical engineers who hi 
‘the calibre and capabilities to advance 
into systems engineering programs. 


| write W. C, Welker your - 
qealicorion or the 
ean mond moil it today. — 


. 
a 


W. C. Walker, Engineering Employment Mgr 
Pacific Division, Bendix Aviation Corp 
11600 Sherman Way, North Hollywood, Calif 


| am interested in this engineering field 
| am a graduate engineer with degree 


| am not @ graduate engineer but have 
years experience 


Ee 


Address 
City 





Zone__State 








HUGHES YHO-2HU is designed for Army observation, liaison and training missions. 
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AIRCRAFT POROUS MEDIA, inc. 


leads in filtration 


fo) amr-tig ole) gal-ramn¢-1-) a - tale mmol ge)elaleMt-1-1a'4ler—mm-lelelielaat—lahi 


How APM established 
position of leader in 
airborne filtration 

As the only filter manufacturer with a fully 
integrated staff for airborne filtration, APM 


is the unqualified leader and has estab- 
lished industry-wide standards for: 


Reliability 
Engineering 
Service 


Testing 
Research & Development 
Production 


Reliability 


First with controlled maximum pore size; 
with zero media migration; 4500 psi dif- 
ferential rated elements, for use without 
by-pass valves; differential pressure in- 
dicator. 


Engineering 


A complete staff working exclusively on 
airborne filtration includes the following 
engineering skills; 


Chemical 

Textile 
Contamination 
Environmental Test 
Vibration 


Mechanical 
Filtration 
Metallurgical 
Colloid Chem 


Microscopic 


Testing 


Thirty test stands operate on all “airborne” 
fluids. Pumping facilities up to 60 h.p. and 
5000 psi with max. flow of 120 gpm and 
temp. range of —100°F. to 600°F. Equip- 
ment for impulse testing, vibration, micro- 
scopy, ultrasonic cleaning. 


Research & Development 


The first rigid cleanliness standards were 
developed and maintained by APM R&D, 
APM engineers were first to produce po- 
rous material for transpiration cooling and 
boundary layer control; airborne filters 
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operating up to 900°F.; 3 micron absolute 
filter; built-in differential pressure device. 
RIGIMESH® filter element is a product 
of this R&D. 


Rigimesh® Filters 


Typical of APM R&D are RIGIMESH 
Filters for use with hydraulic fluids, lube 
oils, fuels, air, helium, nitrogen, hydrazine, 
etc. APM stocks 2, 5 and 10 micron filters 
up to 150 micron on special order. Ele- 
ments are all stainless steel, have high dirt 
capacity with long service 
intervals; are cleanable, 
permanent. Capacity: 0.1 
to 5000 gpm, in connec- 
tion sizes from k” to 14”. 
To 5000 psi service, higher 
on special order, Optional 
features include by - pass 
valve; without valve, but 
with element reinforced to 
withstand 4500 psi differential pressure; 
with differential pressure indicator. ( For 
further information, send for Bulletin 
A-1081. ) 


Differential 
Pressure indicator 


Detects clogging of filters, nozzles, orifices, 
other flow restrictors. Reports excessive 
pressure drop in hy- 

draulic or fuel system. 

Inlet pressure to 5000 

psi; differential pres- 

sure from 2 to 100 psi. 

Temperature range 

—65'F. to +275°F., 

higher on order, Aluminum, Stainless Steel 
with Alnico magnets. (For further infor- 
mation, send for Bulletin A-109. ) 


APM Production 
Capabilities 


The versatility of APM filters is indicated 
by the fact that on one single aircraft there 
are 16 applications. APM filtration engi- 
neering has been applied in operation and 
service of the following airborne equip- 
ment: 


Falcon Sparrow 
Hound Dog = Zuni 
Bomarc Jupiter 
Polaris Talos 
Tartar Terrier 
Honest John Redstone 
Titan Vanguard 


Bullpup 
Subroc 

Hawk 

Nike Hercules 
Atlas 

Thor 


Aircratt 


707 SSO 
1649 DCs 
Electra C130 
B52 F102 
B58 F104 
Voodoo F100 
F105 119 
S62 


T58 
J6wil8 and many others 
You are invited to request our interesting 
‘Poroscope”, a regularly published bulletin 
on filtration news. Our Engineering De- 
partment will promptly acknowledge any 
inquiry with your filtration problem. 


AIRCRAFT POROUS MEDIA, INC. 
4 Subsidiary of Pal/ Corporation 
GLEN COVE, NEW YORK 
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K-17 pressure-jet-powered two-man heli- 
copter designed for low cost field opera- 
— and simple maintenance. It is be- 
mt) investigated by the Army. Its 
2K, designed for the Navy and - 
aad by the General Electric T58, 
due for first flight this year. 
¢ Bell HU-1, designed from scratch as 
a turbine-powered utility helicopter for 
the U. S. Army. This light, 3,834 Ib. 
rotorcraft exceeds in all respects initial 
Army requirements calling for a helicop- 
ter that would cruise at 100 kt., climb 
at 1,500 fpm., and deliver an '800-Ib. 
payload over a 100 naut. mi. radius. 
Power is supplied by the Lycoming 
T53-L-1. 
© Vertol Model 107, 160-mph. multi- 
turbine transport helicopter, the airline 
configuration of which the company ex- 
pects to have ready for delivery in 1961. 
The helicopter will normally seat 23-25 
passengers. Its military counterpart, 10 
of which have been ordered by the 
Army, will be powered by twin General 
Electric T58s; three of the YHC-1s will 
be powered by Lycoming T53s. 
¢ Doman Model D-12, two-place tur- 
bine-powered helicopter designed for a 
top speed of 160 mph., is expected to 
sell for about $12,000. Preliminary en- 
gineering has been completed on the 
project, based on a design study made 
by Doman for the Army. Powerplant 
planned is the Allison 250-Cl ps ry 
with engine weight under 100 Ib. 
© Hiller UH-12E executive and utility 
helicopter, which Vsts at $59,950, is 
powered by the new Lycoming VO- 
540-AlA six-cylinder engine delivering 
310 hp. at takeoff. Maximum cruise 
speed at 75% power, is 87 mph. Gross 
weight is 2.700 Ib., providing 528 Ib. 
for passengers or cargo. Range is 185 
mi. 
© Omega BS-12A twin-engine utility 
flying crane is in production. The first 
has been purchased by the Massachu- 
setts Department of Public Works. 
Payload is 1,050 Ib. Powerplants are 
Lycoming A-540F1As of 260 hp. each. 
Company also is building a small, two- 
place, utility helicopter, the Blue Jay. 


VTOL Developments 


Developments in VTOL aircraft dur- 
ing the year included: 
e Lockheed CL-379, a VTOL-STOL 
turboprop reconnaisance aircraft which 
the company has proposed to the Army. 
It would be equipped with Lycoming 
T53 engines of about 1,000 shp. each. 
Vertical lift would be achieved by in- 
creasing wing incidence about 20 deg. 
Flap system would provide moderate 
slipstream deflection. Aircraft could 
take off vertically and it could hover. 
¢ Kaman K-16B, under development for 
U. S. Navy, will be powered by two 
General Electric T58 turbines, canted 
at 30 deg. Controllable flaps on propel- 
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THIS HYDRAULIC FUSE 
MAY SAVE AN AIRCRAFT 


It will permit: 
Continued hydraulic system function after a sub-system 
failure. 


And can provide: 
A degree of fire protection by limiting the amount of fluid 
loss in the event of tube or component failure. 


Quantity measuring fuses are generally installed in a sub- 
system directly adjacent to main system junction for maxi- 
mum protection. The fuse, which totalizes the flow to the 
sub-system cylinder, is intended to close when a failure is 
indicated by a demand for an excessive quantity of fluid. 


Quantity Measuring Fuses are available in two types, both 
fully qualified per MIL-F-5508A for — 65° to + 160° F., 
3000 PSI systems (weight — 0.39 lbs.) 


Type 1... 
AN6281 will reset automatically from partial closing when 
sub-system demand is satisfied—Requires no reverse flow. 


Type 2.. 
AN6282 will totalize flow increments and maintain fixed 
total capacity regardless of number of increments. Sub-total 
is erased by reverse flow. 


Other fuses are available for — 65° F. to + 275° F. systems. 


Write for Bulletin A-100 





Waterman can also supply pressure 
compensated hydraulic flow regulators 


per MS 28886 in any line size. 











Also suppliers of similar items and other 
Hydraulic Components for Industrial usage 


WATERMAN ENGINEERING CO. 


P. O. Box 391 


725 Custer Ave. Evanston, Ill. 
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VERTOL 


Why Vertol leads 


in turbine helicopter 


design and development 


Steady progress in helicopter technology has advanced this 
versatile air vehicle to the threshold of a new era of useful- 
ness. It is the era of the turbine-powered transport helicopter 
designed for improved battlefield mobility and logistical 
support of combat elements and missile systems, and for 
all-weather, day-night operations. 

Vertol has been and is today at the forefront in progress to- 
ward this new achievement. Among the first to recognize that 
turbine power would vastly improve performance, capacity 
and versatility, Vertol also is a leader in research and de- 
velopment on new designs incorporating these powerplants. 

The result of many years of work in this field is the Verto] 
107, first member of an entirely new generation of multi- 
turbine helicopters destined to play vital roles in short-range 
transportation throughout the world. It is now being produced 
for the U.S. Army as the YHC-1. The 107 can be adapted to 
an almost limitless variety of functions without altering basic 
design. Its growth potentialities are built in, assuring a steady 
progression of helicopters with even greater performance, 
load-carrying ability and versatility. Detailed engineering on 
growth versions of the 107, which will incorporate more 


advanced engines now in development, is under way. 
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NEW VOUGHT CRUSADER FOR FLEET NEXT YEAR! 


Navy orders fourth version of flexible, economical fighter 


For the fourth time in three years, a new Crusader type 
is extending the power of the Fleet. Chance Vought’s 
F8U-2N has been ordered by the Navy for delivery next 
year. It will deploy alongside the Navy’s swiftest photo- 
planes and two first line day fighters — all Crusaders. 


The F8U-2N is another step in Crusader growth. Speed 
of this newest version has been advanced to near 
Mach 2. It will carry the deadliest air-to-air missiles. 
It is instrumented and radar-equipped for supersonic 


CHANCE _ eres 


™“. 


combat in darkness or bad weather. 

This will be a new capability for the Fleet. Yet it is 
being acquired at low risk and cost. The F8U-2N’s basic 
design has been proved simple, serviceable and econom- 
ical... compiling an enviable performance record in a 
year of foreign ) on with two Fleets. 

Again, the growth provisions of the Vought Crusader 
have provided immediate, low-cost upgrading of the 
Fleet's aircraft inventory. 


Bas OUGHT AIRCRAFT 


4NCORPORATESO 


SALtiasS, TEXAS 
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ler blades give the pilot control at slow 
speeds (hovering to 50 mph.). Above 
50 mph. the flap control system auto- 
matically phases out and conventional 
airplane controls take over. 

© Vertol 76, turbine-powered tilt-wing 
research aircraft developed under spon- 
sorship of the U. S. Army and coordi- 
nated through the Office of Naval Re- 
search. Powerplant is a single Lycoming 
YTS53-L-1. During conversion from 
hover to airplane flight, the lateral con- 
trol system automatically changes to air- 
plane controls, differential collective 
pitch system phases out and a conven- 
tional aileron system simultaneously re- 
orients itself and phases in. Testbed 
will be evaluated by the National Aero- 
nautical and Space Administration. 

e Hiller X-18 research vehicle, an air- 
plane which has VTOL capabilities 
with its fuselage remaining in the hori 
zontal plane. Gross weight is 33,000 
Ib. Allison T40-A-14 powerplants and 
16 ft. 1 in. diameter Curtiss-Wright 
electric contra-rotating propellers were 
obtained from the Navy's Pogo (Lock- 
heed) and (Convair) VTOL planes and 
logistics seaplane (Convair R3Y) pro- 
grams. Funding of $5 million will carry 
the X-18 through 12 months of flight 
test. Wing tilt is accomplished by hy- 
draulics; maximum airspeed at which 
wing can be tilted is 155 kt. 

© Bell XV-3, experimental converti- 
plane, made its first conversion at 4,000 
ft. and reached a speed of 115 kt 
Power is supplied by a 450 hp. Pratt 
& Whitney R985 engine delivering 400 
hp. to rotors. Normal gross weight is 
4,700 Ib.; empty weight about 3,500 
Ib. The wing is fixed; it is the rotor 
that tilts. Top helicopter speed is about 
105 kt. Flaps have been added to the 
wings to reduce stalling speed in for 
ward flight to about 85 kt. 

e Piesecki Model VZ-8P, under design 
for Army, will be powered by two Ly 
coming flat piston engines. Speeds of 
150 mph. are expected. Three-blade 
rotors are horizontally mounted in 
ducts fore and aft. Silhouette is low 
ind flat. Fore and aft are inflated rub- 
berized fabric bumpers. Three-wheel 
gear provides ground mobility 

e Sikorsky delta-wing convertiplane and 
compound helicopter, both currently 
under study. The convertiplane con- 
figuration embraces a single-blade ro 
tor, which would stow at speeds approx- 
imating 100 kt. and the aircraft would 
become fixed-wing, with speed of about 
500 kt. Compound helicopter would 
»” a retor-unloading type of aircraft 
vith a fixed wing and propellers. It 
will not necessarily incorporate a_ tip- 
jet propulsion system. 

¢ Robertson VTOL, vectored slipstream 
type aircraft, is aimed at the military 
market. Aircraft is four-place, with 
cruising range of about 1.000 mi 
Power is supplied by two supercharged 
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THE NEW HILLER 12E 


(Undisputed performance leader for the toughest assignments of industry and commerce.) 


THE HILLER OPERATOR 


(Backbone of @ fast growing service industry .. . he's invested in the best helicopter availabie.) 


TOP TEAM IN PETROLEUM 


(Survey and exploration — construction — personne! and equipment transport — inspection by 
executives and clients — supply — aerial ambulance — many others.) 


There is one impoatant reason why any company /n the petroleum indus- 
try should consider using helicopters. ..to save time and money! With the 
powerful new Hiller 12 E under the efficient direction of an experienced 
Hiller operator firm, the savings can become truly impressive. This 12 E 
standard of service is convenient, too; you can charter a 12 E by the trip 
or by the contract. For an i/lustrated brochure on the 12 E in action and 
information on Hiller Operators, write Dept. L, Commercial Division. 


PALO ALTO, CALIFORNIA 


HILLER W AIRCRAFT CORPORATION 








“The Engineering “Problem Child... 
St 


oS. Aca ) 
LOTITOHDS 
AEROCESSORIES, INC. 


GENERAL OFFICES: TARRYTOWN, NEW YORK - BRANCH OFFICES: GLENDALE, CALIFORNIA - SAN DIEGO, CALIFORNIA + WASHINGTON, D.C. - DAYTON, OHIO 
ST. LOUIS, MISSOURI - DALLAS, TEXAS - DETROIT, MICHIGAN - SOLE CANADIAN LICENSEE: SIMMONDS AEROCESSORIES OF CANADA LIMITED, HAMILTON, ONTARIO 
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340-hp. Lycoming GSO-480 engines. 
The aircraft can Be adapted to turbo- 
prop operation. 

* Bensen Model B-10, expected to be 
developed and ready for production 
this summer, the prototype of which is 
a single-place, tandem twin-fan vehicle. 
Powerplants are vertically mounted 72- 
hp. McCulloch four-cylinder aircooled 
engines. First flight was last Aug. 6. 
© Fairchild VZ-5FA testbed, being 
constructed as part of $1 million re- 
search and development contract 
awarded by Army’s Transportation Re- 
search and Engineering Command. 
Vehicle is designed to prove feasibility 
of the vectored slipstream, the princi- 
ples of which Fairchild has been re- 
searching for a number of years. 

e Ryan Vertiplane, under joint Army- 
Navy sponsorship, completed wind 
tunnel testing at the Ames National 
Aeronautics and Space Administration 
Laboratory at Moffett Field, Calif. 
Vehicle crashed during flight tests last 
month (AW Feb. 23, p. 30), and a 
program delay is expected. 

¢ Gyrodyne XRON-1 rotocycle, devel- 
oped under Navy contract, will soon 
be test flown by the military. Plans 
call for delivery of manned and re- 
motely controlled rotocycles to the 
Navy by the end of the current year. 
Most significant development at Gyro- 
dyne during the year was the automatic 
stabilization and remote control system 





and flight test in this configuration. 

Company expects certification of com- REC’ NEW DEICE yy 
mercial version within the next two 4 

years. 

e Flying platforms, the concept of 

which poses numerous stability and 

control problems. Vehicles currently TE M p- RATU i? f PRO a t 


under consideration by the Army in- 


clude Chrysler's tandem-duct piston- This extraordinary new Model 102D gives 


powered platform, featuring rigid ro- 
tor-propellers and a system of vanes, accurate total temperature measurement 


louvers and cascades to provide propul- while deicing heater operates 


sion, stability and control; Aerophysics ; ton ; j 
VZ-7AP controllable pitch four rotor- The unique ability of this probe to permit precise 
Jler platf ool tie 425 total temperature measurements while deicing heat is 
ey ees Sevag AP ot continuously applied opens up numerous possibilities 
shp. Turbomeca Artouste 11B turbine, Model 102D will deice within one minute when sub- 
currently under construction, and the jected to icing conditions defined in Section 3.5, para- 
Piesecki VZ-8P tandem-duct platform graph g of MIL-P-25632A (USAF). Model 102D is 
designed for use at flight speeds up to Mach 2 and 
higher. 
Army Testing Tell us about your project. We welcome your in- 
: quiry for complete information on Model 102D, or 

Active helicopter inventory of the any of REC’s many other precision units 
U.S. Army numbers 2,193 rotocraft, att - ; 

2 467 . “3 59 NEW CATALOG. No. 115811. Illustrated compila- 
with 2,467 planned for June 30, 1959, : oe . . 

12 858 ¢ - of 1960. Te ty tion of data on over 50 different REC probes ranging 
and 2,558 for June o » TOR active from —260°C. to 1500°C., plus REC pressure 
ties being conducted by Army's Avia- transducers and pitot-static tubes. 
tion Board embrace absolute altime- 


ters, evaluation of the Bendix-Pacific "a ROSEMOUNT 
Decca System, development of mirror 
system to aid in cargo hookup and ENGINEERING 
release, evaluation of automatic sta- | 
(Lear Sikorsky | COMPANY 


bilization equipment 

tests were completed last year; projected 

for test is the Sperry ASE) 4906 West 78th Street Minneapolis 24, Minn. 
Army also is conducting experiments 


previously referred to 
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100% Metal! That's Why ARERR CONOSEAL Only AZEEESY CONOSEAL All-Metal Joint 
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new AMPEX FM 
Calibration Unit 
stands alone 


Calibrating and aligning FM record- 
ing systems used to require hours of 
a specialist’s time plus a consider- 
able amount of test equipment. The 
Ampex TC-10 reduces both of these 
requirements drastically. 


Evena non-technical person can cali- 
brate a complete FM record: _ 
up quickly and accurately wi 
other test r—and, with an aa 
loscope, adjust the critical damping 
of an FM demodulator to optimize 
i rise-time vs overshoot character- 
8 ° 


As a high-accuracy vo stand- 
ard, the instrument pro 1.4142 
volts, DC regulated by a three-stage 
circuit of pre-aged, temperature- 
compensated Zener diodes. Modified 
Kelvin-Varley circuitry eliminates 
loading effects on the voltage stand- 
ard. Gold- f mag chopper contacts 
and solid silver-alloy switch contacts 
throughout minimize thermo-electri- 

cal effects. 


All-transistor circuits provide in- 
stant warmup and ble power 
consumption. The nine oscillators are 
crystal-controlled for maximum pre- 
cision. The complete Calibration 
Unit in its tough, handsome fiber- 
glass case is light and small enough 
to be carried about easily. 


TC-10 SPECIFICATIONS 
Unit includes DC-voltage supply, AC-frequency 
source, square-wave modulator, and monitoring 
circuits for frequency and voltage adjustment. 

25 pounds 

| 84x 16x 16 inches overall 

Panel is 8% x 15% inches 

Operating temperature . 30° to 110°F 
CALIBRATION | STABILITY 
accurate to accurate to 
1 part in 10* 
per year 


within 0.01% 








Frequency 
standard 


Reference 
voltage 











For complete 
specifications call your 
. Ampex data specialist 
—or write 


INSTRUMENTATION DIVISION 
934 CHARTER STREET, REOWOOD CITY, CALIF. 
Offices serve U.S.A. and Canada 


Circle Number 131 on Reader-Service Card 


@ HELICOPTERS 


in arming of its helicopters, with the 
exception of the H-37, with machine 
guns, fin stabilized rockets and 20 mm. 
cannons. A helicopter instrument 
training program also is under way. 
Cessna Aircraft, which is taking a 
shot at the helicopter market with its 
CH1-C, has run evaluation tests with 
the Army at Fort Rucker, Ala., aimed 
at pointing up the instrument-trainer 
capabilities of this helicopter 
Navy and Marine helicopter inven- 
tory during 1958 totaled 900 units 
Chis compares with 800 units a year 
earlier and an estimated 1,000 for 1959 
Air Force inventory last vear totaled 
330 units, as against 360 in 1957 and 
but 300 estimated for 1959 
Firefighting and forestry patrol mis 
sions together entailed about 2,500 hr 
of helicopter time during 1958. Some 
11,400 “helispots” have been created 
in California national forests, accord- 
ing to the Helicopter Assn. of America 
Last as the first official action to 
set U.S. heliport design and develop 
ment ‘cziteria was taken as the Civil 
Aeronautics Administration (now the 


Federal Aviation Agency) appointed a 


nine-member industry-government com- 


mittee to study the problem. 
In relation to military orders, the 
Navy this vear is purchasing a moderate 


HILLER UH-12E 


quantity of Kaman HU2K-1 helicopters 
and a moderate quantity of Sikorsky 
HSS-2, HSS-1N and HUS-1 rotorcraft 

The Navy also is evaluating Gyro- 
dyne drones: the DSN-1l and DSN-2 
Air Force helicopter orders have been 
limited to the Kaman H-43A and 
H-43B. Eighteen of the former have 
been contracted for, in addition to the 
previously mentioned 74-unit contracts 
for the B model. 

Emphasis on all-weather instrumen 
tation has increased the role of the 
long range Army-Navy Instrument Pro 
eram (ANIP). Commercially, Bell 
Helicopters during the year developed 
a full instrumented H-13 for use by 
the Airwavs Modernization Board's 
navigational helicopter study in the 
New York City area 

This instrumentation was a modifica 
tion of the all-weather, blind flight 
equipment developed by Bell, Bendix 
ind Decca and introduced in 1957. 

While the commercial market has 
been somewhat blighted this year by the 
recession, the industry expects it to 
grow as part of the total market (AW, 
Sept. 1, 1958) 

Rotorcraft improvements, plus in 
creasing public acceptance and the ad 
ditional uses found for the helicopter, 
are viewed as keys to this growth 
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»--.- your AMPEX Field Service Engineer 


Ampex service begins the moment your new equipment 
comes out of the cases. Whether it is a single FR-100A or 
a complete digital tape handling system, your Ampex 
Service Engineer is there on installation day. 

He sees to the proper installation of your equipment. He 
tests it with its original factory checkout tape and spe- 
cially designed calibration units. And he thoroughly 
instructs your staff in its operation. 


Throughout your warranty period—and afterwards— 
Ampex Field Service is instantly available for modifica- 
tions or fast replacements, avoiding costly down time. 


First in magnetic tape instrumentation 


AMPEX 


Minutes after your call to the nearest of 12 offices or to 
the Ampex Home Office, extra parts or components are on 
their way. And this same close tie between factory and 
Field Service keeps Ampex Service Engineers constantly 


up-to-date on the latest techniques and equipment. 


Available are Field Service programs ranging from sched- 
uled preventive maintenance calls or time and materials 
contracts, to the services of a full-time resident Ampex 
engineer. With your purchase, an Ampex data specialist 
will discuss a service and spare-parts plan tailor-made to 
suit your magnetic tape instrumentation needs. 


AMPEX INSTRUMENTATION DIVISION 
934 Charter Street, Redwood City, California 
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Offices in USA and Canada. Engineering representatives cover the world. 
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ATLAS: MIGHTY MISSILE 
WITH A MIGHTY MISSION 


In this young missile age, the mighty Atlas already 
commands a unique and dominant role. A proven 
weapon system, it is also our only large, tested 
booster and the only known vehicle to steer itself 
into orbit. Atlas will lift the first manned capsule 
into space and many exploration programs of the 
future include this superb missile in their planning. 


Newest program to be released at Convair-Astro- 
nautics is PROJECT CENTAUR — design, 
construction and testing of a high energy, upper 
stage rocket. Boosted by Atlas, this vehicle will be 
able to place in orbit a satellite weighing several 
thousand pounds. 


ENGINEERS AND SCIENTISTS at 
Convair-Astronautics find that Atlas space projects 
are consistently at the most advanced state of the 
art, demanding the highest degree of professional 
skill. Positions are now available in electrical, elec- 
tronic, mechanical and structural design; systems 
design and analysis; propulsion; test laboratories; 
field test; engineering writing; computer program- 
ming; research engineering; and other specialties. 
Our engineering representatives will be conducting 


INTERVIEWS in these and other cities soon: 


ALBUQUERQUE, BALTIMORE, BOSTON, BUFFALO, CHICAGO, CLEVELAND, DAYTON, 
DENVER, DETROIT, EL PASO, FT. WAYNE, INDIANAPOLIS, KANSAS CITY, LOS 
ANGELES, MINNEAPOLIS, NEW ORLEANS, NEW YORK, PHILADELPHIA, PITTS- 
BURGH, ST. LOUIS, SPRINGFIELD, MASS., WASHINGTON, D.c 


We invite qualified engineers and scientists to send 
a detailed resume at once so advanced arrange- 
ments can be made for a confidential interview. 
Write to Mr.G. N. McMillan, Engineering Person- 
nel Administrator, Department 130-90. 


CONVAIR ASTRONAUTICS 


CONVAIR DIVISION OF 


GENERAL DYNAMICS 


5500 KEARNY VILLA ROAD, SAN DIEGO, CALIFORNIA 
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GRUMMAN GULFSTREAM turboprop executive transport. 


Business Flying 
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TO CORPORATE OFFICERS AND CHIEF PILOTS: 


Quality, a word too often built up, is built into both 
the Gulfstream and its Rolls-Royce Dart engines. 
This modern aircraft, with fail-safe construction, typifies 
the reliability inherent in Grumman products for 29 years; 
while the engines have already been proved by millions of hours 
of airline operation. The achievements by these two leaders 
in their respective fields assure you of quality and safety 
in a true sense of the word. 


The new Grumman Gulfstream, the optimum in executive 
transportation, features high air speed, pressurization and 
short field characteristics designed specifically to 
meet your corporate flying requirements. 


ig tact 


Henry J. Schiebel 
Sales Manager 
Grumman Aircraft Engineering Corporation 


Bethpage - Long Island +- New York 


Grumman Gulfstream: 10-12 seat executive transport. Cruise 
Power: two Rolls-Royce Dart (R.Da.7/2), take-off rating 2105 ESHP. Range: 2,200 m 
‘ it i fr ny 


Pressurized: 5,500 feet ). Operate 


DISTRIBUTED BY: Atlantic Aviation mingtor 
Dallas; Pacific Airmotive, Los Angele 
They have the experience and / 


the best available communication and electronic eqi 
interiors to your specifications. They will al 
arrangements for you to inspect the Gulfstream. 








Business Plane Volume Bucks Recession 


By Erwin J. Bulban 
Business flying passed through the 
1958 recession to set new records 
for deliveries, dollar volumes and 
utilization of its products by its cus- 
tomers, underlining its importance 
to the nation’s industrial complex 
and providing further proof of the 
solidity it provides as a growing mar- 
ket for suppliers to the aviation 
industry. 

As in 1954, when the prophets 
forecast, that with the lifting of cor- 
poration excess profits taxes many a 
company-operated aircraft would find 
its way onto the used airplane lot, 
the builders and users of U.S. busi- 
ness and utility aircraft last year also 
confounded the recession pessimists. 

These significant marks were set: 
¢ Number of units delivered increased 
300 over 1957 to total 6,416, including 
a twin-jet Beech MS 760 and two tur- 
boprop-powered Fairchild F.27s. 
© Dollar volume, figured at the build- 
ers’ net billing prices—before markup 
by distributors and dealers—totaled 
more than $101.5 million. This repre- 
sented a healthy $135 million-plus at 
retail compared with $99.6 million in 
billings and a retail value of $125 mil- 
lion the previous year, and a four times 
increase over only five years ago. 
© Flying hours by business plane oper- 
ators increased to an estimated 5.3 mil- 
lion compared to 4.9 million hours in 
1957 and represented approximately 1.5 
million hours more than were flown 
by the nation’s scheduled domestic air- 
lines last year. The steady climb of 
business plane flying hours—which have 
increased 150% in the past decade, 
National Business Aircraft Assn. esti- 
mates—is tending to a radical increase 
in rate of growth, which will be re- 
flected in business plane hours pulling 
away sharply over airline hours in the 
next decade, industry observers believe 

Business flyers currently are logging 
50% of all the time spent in the air 
by all segments of general aviation, 
which represents all flying other than 
that done by the military and scheduled 
airlines. In 1957, business pilots totaled 
approximately 47% of the time spent 
aloft by all segments of general avia- 
tion. 

Pointing up the optimistic feelings 
of an industry, which has become 
overly conservative in forecasting the 
future since the bleak days following 
collapse of Gl-training in 1947, a tabu- 
lation made by its members for Federal 
Aviation Agency Administrator E. R. 
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Quesada recently indicated that it ex 
pects to sell $1 billion worth of new 
business and utility aircraft in the five 
years 1958-1962. 

In this period it will spent $80-$100 
million on research and development, 
new facilities and equipment. Volume 
of fixed base operations related to sales 
and maintenance of business and utility 





@ BUSINESS FLYING 


PIPER COMAPSCHES 


plancs—new operating at a rate of ap 
proximately $500,000,000 annually—can 
well double and gross capital investment 
in service facilities—now estimated at 
$200 million—can triple in this time 
Dollar volumes will be boosted meas 
urably as deliveries increase of the new 
turbine-powered executive transports, 


| uirchild | 27 of which 


such as the 
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approximately 20 are scheduled for cor- 
porations, This year will mark first 
deliveries of Grumman’s Gulfstream, 
on which the company has a backlog 
of approximately 40. Although sales of 
these larger airplanes represent  rela- 
tively few units m the over-all business 
flying total, their five-figure basic prices 
will significantly increase the totals for 
1959 and onwards. 

Fairchild, with 20 firm corporate or- 
ders on its books for F-27 turboprop- 
powered — had delivered eight 
executive airplanes as of late February, 
and reports that its early customers 
already had logged considerable time on 
their airplanes as of that date. 

Jet-powered business aircraft picture 
has improved greatly in a year’s time, 
with a wide variety of hardware flying, 
from the small twin-jet Beech MS 760— 
the only one that can be delivered now 
—to the twin-jet North American Sabre- 
liner, the Lockheed two-or-four-engine 
Jetstar and the McDonnell Model 119 
four-jet. 


Two MS 760s have been purchased 


by U.S. private buyers from Beech, 
which is distributing the $210,000 air- 
plane through arrangements with its 
French builder. North American has 
arnered an initial contract from USAF 
tor the T-39 trainer version of the Sa- 
breliner but has made no public pro- 
nouncements on the airplane’s civil 
future. The company is known to be 
conducting market surveys in this field 
covering both the western hemisphere 
and abroad. 

McDonnell 119, which is in direct 
competition with the Jetstar for the 
USAF UCX four-engine utility trans- 
port class, has indicated its commercial 
interest by setting up a Transport Di- 
vision responsible to top company man- 
agement. 

First break in the larger jet-powered 
executive class apparently has been 
made by Lockheed’s Marietta (Ga.) 
Division, which is scheduling a firm de- 
livery to a private customer in January 
1961. Marietta now has both Jetstar 
prototypes, which have accumulated a 
total of 750 flight hours and are now 


undergoing detailed engineering tests 
and preliminary FAA certification trials. 
Company is tooling up for Jetstar pro- 
duction, with plans calling for lines 
building civil and military models si- 
multaneously. 

Currently the division has approxi- 
mately 70 production line positions re- 
served for civil Jetstars and its sales 
department is now firming up these 
contracts and working out specifications 
with these potential customers, includ- 
ing equipment and interior details. 

Initial production Jetstar for the 
number one customer will have four 
Pratt & Whitney JT12s. Company 
expects to get delivery on prototype 
JT12s for installation in one of the 
two airplanes now under flight test late 
this year or early next year. It expects 
to get FAA-certificated JT12s in Oc- 
tober, 1960. 

The 2,500-lb.-thrust-class JT12 has 
quickly scored major success in the new 
light jet transport field and is now speci- 
fied for the Sabreliner, McDonnell 119 
and Jetstar. Engine was publicly intro- 


U.S. Business & Utility Aircraft Shipments—1958 


(Number of Units, Builders’ Net Billing-thousands of dollars) 





Make & Mode! February 


January 


=Soono 


> 
8 
8 | 
£4) 


Call Air A4 
AS 
Ab 


scorn 
~~ 


Cessna 150 
172 
175 
180 
182, Skylane 
3108 


2 : 
o8n g stoke Seco B8ouB8cen §on-e 


Champion 7EC 
7FC 
7G6C 


S 
oln pesterte 


Rod 
= 
z 
wo 
= 
= 
~ 


Colonial Skimmer 


zz 
>> 


Fairchild F-27 


Helio H-391B8 Courier 


—-2s oo 


= 
Lad 


Totals (Aircraft) 


463 
Totals (Net Billing Prices) $8,111 


March 


= i 
oon 5-4 
ta) 

o 3° 


34 
$2,573 


656 
$10,592 


Apri! 


= 
a 
= 


J 


s=- g@8sSs~ g-2° grootes Goose 


N 
Boo Boonn | 
| 


GNFaBou Foowe 


a"e- 
ww 
_ 


"7ooea 


8 
=“-o — 


— 


SEBRS goou 
8 


S 
8 
% 


| 
on 
go8u g-2288~ 


zz 
co >> 


21 13 19 
| 38 
57 62 
39 29 | 23 21 | 21 
24 43 61 
$2,261 $1,840 $2,347 


1 1 1 1 1 
$i $11 $i $i 


655 558 454 440 
$10, 399 $8,645 $6 996 $7,362 


July | August | September | October | November | December 


Totals 


B-~oe 
| 

wn 

— 

Bona 

— 

Ow 


g-"e groaBew } §-se- 


| 
| 


Aroaaow 


3 
¢ 


goooSee 
gvouSoe 


ow 
_ 
ow 
—_ 
Sad 
— 


~B8SES | Bo-0| 


—_ 
on 


| 
| 


Bac an 


san 
i 
~RB2 CGB | weno 


$1,834 


§* 8. 


nn 
@e28fs5 


o 
_ 


6.416 


378 
$6, 483 $9,350 | $103,027 





* Estimate. 





‘ Military primary trainer export sales, considered commercial transactions. 


N_A. Not available. 


» F-27 totals represent direct factory sales at retail, 
N.R.—Not reported. 
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CESSNA 310C 


duced to business pilots for the first 
time at the National Business Aircraft 
Assn. annual forum last September 
(AW Sept. 29, p. 21). 

Composition of the active business 
fleet, compiled by the association as of 
Jan. 1, 1958, shows that there were 
then 28,483 aircraft being operated pri- 
marily for this purpose. Of these 1,093 
were multi-engine types seating nine or 
more; 2,749 were multi-engine seating 
fewer than nine persons; 15,234 were 
single-engine types seating three or 


more; 9,236 were single-engine with 
one or two seats and there were 171 
miscellaneous types including helicop- 
ters, surplus jets and the like. 


Equipment Statistics 


For equipment, NBAA estimates that 
16,000 of the 28,000 aircraft used 
primarily for business flying are fully 
equipped for instrument (IFR) flight; 
13,464 have VOR omni-range equip- 
ment; 26,000 have a radio receiver; 
25,000 have a transmitter; 12,500 have 
manua) direction finder; 7,500 have 
automatic direction finder (ADF); 2,500 
have autopilut; 6,000 are equipped with 
instrument landing system (ILS) local 
izer and 1,500 have an ILS glide slope. 

In addition to this base of 28,483 
planes, NBAA estimates that another 
10,000 were being used partially for 
some form of business activity. 

The turboprops and jets are the 
glamor ships of the industry; the large 
multi-engine piston types also look im- 
pressive on the tally sheet. But by and 
large the big gains made in business 
flying are in the utility of the small 
four-place single-engine and five-place 
twin-engine types, which very often 
equal their more powerful bigger broth 
ers in performance block-to-block at an 
economy the larger airplanes cannot 


match. 
Two major problems facing the op- BEECH TRAVEL-AIR 


AERO DESIGN ALTI-CRUISER 
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COMPASS CAPERS. Metal objects such as pliers, earphones 
(particularly when on the head), cameras, etc., when posi- 
tioned near your compass, can cause a deviation of many 
degrees. Also, prop de-icers, when turned on, can make it 
read up to 12° off. 





BLIND TAKE-OFF, Be careful of puddles on the runway. 
Water splashing onto the windshield can obscure vision 
completely. And in freezing weather the resulting ice may be 
difficult to remove. 


REMEMBER! For “Happy Flying”... look for the famous 
ESSO Sign for the most dependable aviation products. 




















POINT OF NO RETURN. Even experienced pilots have some- 
times taken off with gust locks still firmly attached to 
ailerons, elevators and rudder. Avoid foolish mistakes like 
this. Always check your controls for full freedom of move- 
ment before taking off. 








FLYING CHARGE ACCOUNT. Here’s real convenience — get an 
Esso Aviation Credit Card from your Esso Aviation Dealer. 
When you land, your plane can be completely serviced with- 
out making any cash payment. With an Esso Credit Card, 
you can charge gasoline, oil, and lubricants plus tire and 
battery service, landing fees, overnight in-transit storage 
and minor repairs. 


ESSO STANDARD OIL COMPANY 


Highways or Skyways...“ESSO RESEARCH works wonders with oil” 
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erators of these 28,000-plus business 
aircraft—greatly outnumbering the ap- 
proximately 1,750-plane airline fleet— 
are the inadequate traffic control sys- 
tem and need for an airport expansion 
program that will not only permit the 
current aircraft to operate more eff 
ciently into more areas, but also hold 
back many firms from getting into use 
of business airplanes. 

In congested areas, flying using visual 
flight rules is increasingly difficult under 
current procedures of mixing VFR and 
instrument traffic along the airways and 
at terminal points. Putting all of the 
airplanes capable of IFR on instrument 
rules, under the now-inadequate sys- 
tem, would choke facilities to the point 
where very little trafic would move and 
airline operations could be brought 
practically to a stand-still. 


Data Problems 


Yet in attempting to develop the re- 
quirements for all aviation, civil and 
military, Federal Aviation Agency lacks 
sufficient up-to-date data on the largest 
segment of flying, general aviation. 
Many of its statistics are at least two 
years old and the accuracy of these is 
questionable because of the relatively 
small samplings they embrace. Thus 
many segments of general aviation ques- 
tion FAA’s ability to predict its require- 
ments and the reliability of any plan 
ning the agency may do. The federal 
government now can provide more 
accurate and detailed data on the coun 
try’s livestock population than it can 
on its rapidly expanding air flect. 

Recognizing the problem of provid- 
ing a unified and cohesive organization 
representing general aviation, 1] major 
organizations have formed the General 
Aviation Council to maintain machin- 
ery for coordinating common problems 
and making possible more direct con- 
tact with top level FAA and other 
government officials. 

In the 1954-1958 period the business 
and utility aircraft industry delivered 
mere than 4,000 multi-engine types, 
most of them in the four-five seat cat- 
egory. Army and Air Force have made 
significantly large purchases of these 
models too—-USAF experience with the 
economy and performance of initial 
batch of 80 Cessna 310s prompted an 
additional award for a further 80 air- 
planes, redesignated U-3A (AW Sept. 
29, 1958, p. 81). Operating costs of 
only $15.98 per flying hour, simplified 
maintenance and higher performance 
compared to other obsolete or obsoles- 
cent equipment used for the light util 
ity mission spurred USAF to place its 
contracts. Increased production vol- 
ume resulting from USAF orders al- 
lowed Cessna to market the improved 
310C civilian counterpart at no increase 
in price over the previous medel. 

Competition in this field finds the 
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manufacturers working steadily to im- 
prove their current models and plan 
new airplanes to fill the gap in their 
line that may lead their present cus- 
tomer to trade his airplane for another 
make when he feels he needs additional 
performance to stay competitive. Acro 
Design last year expanded its 2om- 
mander line to bring out an economy 
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version, the Model 500, in an effort to 
cut into the 310 market; Piper in 1959 
will start production of the Aztec, a 
high-performance light twin based on 
its Apache experience; Beech now has 
flying a considerably modified version 
of its Twin-Bonanza with an enlarged 
fuselage which features a passenger 
door in the side which should answer 





U. S. Business & Utility Aircraft Exports 





Units $ Valve (000s) | $ Valve (000s) 
1958 1957 





British E. Africa 
British Guiana 

British W. Africe 
British W. Indies 


Coste Rice 

Cuba 
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Dominicen Republic 
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Peru 
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those critics who objected to climbing 
meets f e up over the wing and squeezing past 
the front seats to reach the rear seats. 
Perhaps significantly, this airplane is 


problems of believed to be stressed to take addi- 


tional growth including pressurized 


J cabin and installation of turboprop en- 
JE T NOIS ' | gines when suitable powerplants are 
. | available in production quantities to 

: ~~. civilians. 


for A = _ Business Plane Leader 
Of the Big Four: Aero Design, 


commercial A g : Beech, Cessna and Piper, Cessna took 
Jet f SP va the lead again last year in number of 
ae é j units delivered and dollar volume as 

aircraft a . the result of an aggressive sales cam- 
eee e ’ paign, backed by the largest selection 

< . ; of models in the industry. Its deliveries 
Presenting \ ” for calendar 1958 marked an increase 
the new . ‘ of 527 units over the previous year, a 
Multi-JET Commercial se ‘ Photograph of CDA Si. gain of 22%, and estimated retail value 
—_ Directly Attached fm peal engine of 2 Becing totaled $48.8 million. Company esti- 
Lightweight — High Name | es, mates that it did 49.98% of the busi- 
Performance Exhaust ments of the COA are ness plane sales of the top four manu- 
Noise Suppressor for moun eoutanaliens of | facturers to achieve the biggest year of 


e various inflight suppres- | — — . 
Ground Run-UP ap Samy ah commercial aircraft dollar volume in its 


Silencing of Commercial and foreign jet trans. history. 
Jet Aircraft! : ; oon Intensive sales efforts at factory and 


distributor-dealer levels, backed by a 
stringent cost reduction program to 
hold the price line—average price in- 
creases per airplane were $234, the 
company notes—contributed to the big 
sales volume last year. A major factor 
was its seven-model line, which pro 
vided sales force with a wider market 
potential than ever before possible. Its 
new two-place Model 150, which was 
introduced last year, tallied 122 de- 
liveries. Initially aimed at serving the 




















At Republic Avi new “two story” ground muffler features a chip 
rT and effective of J-75 jet engines in growing instructional flying and utility 
vag Bay has been designed 


tail enclosure for 
F-105 aircraft. This new ground-run-up muffier has been markets, considerable interest also has 
_ for full-power_ ground tests is demountable for relocation if desired. been shown by traveling salesmen and 


ene professional people. Interest also was 
for military and shown by small and medium-size com- 
panies looking for an economical “sec- 

commercia/ ond airplane.” : 
In a few weeks Cessna will introduce 
aircratt an eighth business plane to its line— 
the high-performance high-wing single 
The trailer mounted MDU Ground Run-Up engine Model 210 aimed at competing 
Silencer, adaptable to any aircraft or engine with Piper's low-wing retractable gear 

field operation offers a highly maneuverable Comanche four-placer. 

ee eee oe Further diversification during the 


commercial equipment. The MDU suppressor is : ; 
adjustable to all engine positions year was acquisition of Aircraft Radio 
Corp., Boonton, N. J., marking Cess 


na’s entry into the electronics manu- 


for Jet and facturing field. 


Aircraft Radio is a long-time military 


rocket supplier who has been making an ex 


* tremely strong bid to build its com- 
engines mercial business 


1AC’s proven DURA-STACK All-Steel! Sales Rank 
Silencing Systems are effectively controlling | . oo ~~ 
IAC offers the most complete line of noise suppression noise of jet and rocket engines in test | ae ag cae weg 
equipment engineered for jet and missile engines of cells at both military and commercial uatine = tu ; ; . 
today and tomorrow! Complete literature will be sent installations around the world! | same 12-month period ending Sept 
upon request. | 30—Beech ranked first in total sales, 
\ y oat $95.8 rj 
INTERNATIONAL AERQCOUSTICS DIVISION 341 Jackson Avenue aggregating $95.8 million, with com 
mercial business accounting for $32.1 


INDUSTRIAL ACOUSTICS COMPANY, Inc. New York 34, N.Y | million and military totaling $63.7 mil- 
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lion, with net earnings after taxes 
coming to $3,324,663. Company’s di- 
versified aviation business, including 
business and military plane, subcon- 
tracts covering production of T-33A 
wings, F-104 aft fuselage, F-101 as- 
semblies, F105 aft fuselage, F-106 com- 
ponents and subassemblies of B-58 and 
880 Jetliner, also target drones, en- 
compass 60 different projects, provided 
the frm with a total military and civil 
backlog of $90 million-plus at the start 
of calendar 1959. Forecast of company 
sales for Fiscal 1959 is for $84 million. 

Piper turned in total sales of $27,- 
108,550 for its 1958 fiscal year, highest 
in the company’s history, is shooting 
for a 30% gain in its current fiscal year. 
High production rate of its line is 
expected this year, principally for the 
Comanche. Two new models are 
slated for initial production this year; 
in addition to the 200-mph.-plus Aztec 
light twin, a new low-wing agricultural 
airplane—the Pawnee—will come out of 
Lock Haven, designed to provide a low- 
cost replacement for the PA-18-A. Also 
in the works is a two-place side-by-side 
personal and training airplane, the low- 
wing Papoose, now tagged in the 
$4,000-$5,000 price bracket. The fixed 
tricycle gear airplane will be powered 
by a 90-100-hp. engine. Project cur- 
rently is undergoing preliminary design 
study and market evaluation, with con- 
siderable attention being given to de- 
veloping new production techniques to 
hold the price down. Company feels 
that the Papoose is still several years 
away from its production lines. 


Light Turboprops 
Turboprop or jet-powered light busi- 


ness planes remain drawing board proj- 
ects so far as the majority of long-time 
business plane manufacturers are con- 
cerned and there is no tangible evidence 
that any of these will be providing com- 
petition for their piston-powered broth- 
ers for several years. The major effort 
now is build up a diversified line of 
models and the trend in powerplants 
continues to be further impfovement 
in the inline piston engine, with the 
power curve continuing upward. Last 
year saw a definite swing towards fuel- 
injection engines, which are finding 
favor due to anti-icing characteristics. 
With biggest sales in powerplants in 
the 180-hp., 250-hp. and 340-hp. classes, 
compared to 135-hp., 150-hp., 260- 
hp., several years ago, the immediate 
future for the majority of business 
planes seems geared to further develop- 
ments of the inline piston. New mod- 
els of these, some now running on the 
test stands, indicate that the in-line 
will cover the power spectrum up to 
500-600 hp. in the next few years and 
the small turboprops perhaps taking 
hold in the mid-1960s. 
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Now Available in 


A-286 Stainless Steel 


Designed especially for High 
Strength—High Temperature 
and liquid oxygen and other cor- 
rosive applications, Cherry Air- 
craft Lockbolts* are now avail- 
able in austenitic A-286 Stainless 
Steel. 

Available for the aircraft in- 
dustry in a wide range of diame- 
ters, grip lengths and head styles 
in A-286 . . . Cherry Lockbolts 
are also produced in Alloy Steel 


CHERRY 
AIRCRAFT 
LOCKBOLTS 


Ss 


. > 
\ = 
LS 
- 


and Aluminum. 

Cherry Lockbolts are struc- 
tural fasteners providing sim- 
plicity and speed of installation 
with uniform high tensile 
preloads. 

Shop men like them. 

For information on Cherry 
Aircraft Lockbolts, write Town- 
send Company, Cherry Rivet 
Division, P.O. Box 2157-N, 
Santa Ana, California. 


“Licensed under Huck potents RE22,792, 2,114,493, 2,527,307, 2,531,048, 2,531,049 and 2,754,703 


CHERRY RIVET DIVISION 
REIS SANTACANA) CALIFORNIA 


‘Townsend Company 
STAINED N66 ME BRITON, PA, 
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Dependability comes from design perfection — perfection of an airplane’s components, 
systems and related equipment, perfection achieved through continued correction and 
improvement of details which come to light only after long, hard, and varied use. 


The new 1959 Piper Apache represents design and detail perfection made possible by 
more millions of hours of flight service than have been flown by any other modern execu- 
tive twin . . . hours flown under every operating condition, in all parts of the world. 


The result? A thoroughly “de-bugged” airplane, an airplane which can reliably be 
expected to give continuous service with only the minimum of routine inspection and 
maintenance .. . an airplane you know won't strand you .. . an airplane that’s ready to 
go when you want to go. This quality of proven dependability can’t be seen when you 
evaluate the Apache but, thousands of hours later, you'll appreciate it most. 


Thoroughly proven and much improved — the 1959 Piper Apache has new super- 
soundproofing, new sound-deadening exhausts, new instrument panel with center- 
mounted radios, new comfort, new styling. At $36,995, it’s more than ever the best 
twin-engine buy, with 160 hp Lycomings standard. See and fly it at your Piper 
dealer's or write for Apache brochure, Dept. W-3, Piper Aircraft Corporation, 
Lock Haven, Pennsylvania. 


PIPER 





ATTRACTIVE LEASE AND FINANCE PLANS AVAILABLE 
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Five Fiat G.91s for the Italian air force fly in formation. 
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NEW DISTRIBUTION NETWORK MAKES IMMEDIATELY 
AVAILABLE ALL THE IMPORTANT ADVANTAGES OF 
BENDIX CONNECTORS 


CANADA 
Aviation Electric Ltd. 
200 Laurentien Bivd. 

Montreal 9, P. Q. 





SALES OFFICES 


Chicage: Orlando: 
4104 N. Horlem Ave, 1922 Taylor Ave. 
Dollies: Winter Pork, Fla, 
2608 Inwood Rd. 
Los Angeles: 
117 &. Providencia Ave, 
Burbonk 


Seattle: 
8425 First Ave. S 


Washington, D. C. 
1701 K St, NW. 


NORTHEAST & 


New York: 
545 Cedar Lone 
Teaneck, N. J. 





GREAT LAKES STATES 
Avnet Electronic Corporation 
70 State Street 
Westbury, Long Island, N. Y. 


FACTORY 


Scintilla Division 
Bendix Aviction Corporation 
Sidney, N. Y 


WESTERN 
STATES 


Avnet Corporation 
5877 Rodeo Road 
Los Angeles 16, California 


a 


FACTORY 


West Coost Branch 
Scintilla Division 
Bendix Aviation Corporation 
117 E. Providencia Avenve 
Burbank, California 


SOUTHWESTERN 
STATES 


Contact Electronics Inc. 
2403 Farrington 
Dallas Texas 


Large inventories of Bendix Electrical Connectors are 
now strategically located toassure you rapid delivery, 
regardless of your requirements or your location. 

Each distribution center is factory-approved and 
inspected, and is stocked with connectors and com- 
ponents in an exceptionally wide range of types and 
sizes. Assembly and quality control facilities are 
maintained in complete accordance with factory 
standards and recommendations. Their staffs are 


— 


\ly If te 


EXPORT 


Bendix Internationa! Division 
Bendix Aviation Corporation 
205 E. 42nd St 
New York 17, N. Y 


MIDDLE ATLANTIC 
STATES 


Harold H. Powell Company 
2102 Market St 
Philadelphia 3, Penna. 





SOUTHEASTERN 


STATES 


Airwork Corporation 
international Airport Branch 


Miomi 48, Florida 


adequate to assure not only immediate service but 
also reliable, efficient shipment of your order. 

This expanded distribution system, combined with 
our greatly enlarged factory production facilities, 
makes available to all users the important advance- 
ments in engineering and design for which Bendix 
Electrical Connectors are favorably known. 

We suggest you check the map now for the source 
nearest you. 


Scintilla Division 


"Benet 


SIDNEY, N.Y, AV 
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VICKERS VANGUARD TURBOPROP TRANSPORT 


Britain Tailors Industry to New Era 


By John Tunstall 


London—Vital new contract for the TSR. II supersonic tactical strike 
reconnaissance aircraft, imminent orders for a tactical and a strategic freighter, 
and for second generstion helicopters were among a series of fast moving 
events which helped clarify and improve the confused aeronautical picture in 
Britain early this year. 

The new requirements forced further regrouping of the industry which 
experts predict must be reduced ultimately to four airframe and two engine 
groups based on a strength of 150,000 workers. 

There was the certainty of a bigger research and development budget 
and a strong possibility that a decision to proceed with a Mach 3 bomber 
or airliner would be made this spring. 


r'yne—with the same life potential 
started off with a fuel consumption of 
only 0.4 Ib./bhp./hr. also claimed as 
unequalled. 

A blind landing system invented by 
two government research  establish- 
ments and developed by industry and 
the Decca hyperbolic short range navi 


During the year, two second genera- 
ation turboprop airliners made maiden 
flights—Argosy and Vanguard. ‘The 
Comet [IV made its debut and the 
Fairey Rotodyne achieved a_ record 
cruise speed of 190 mph. 

I'wo gas turbines reached overhaul 
lives of 2,000 hr. A larger one—the 
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gational aid demonstrated and 
have been adopted by British airlinc 

Both systems are fundamentally dif 
ferent from their American counter 
parts and are claimed by the British to 


I 
be superior in all ispects of 


wer 


ignincant 
performance, weight and cost 

New research facilities opened in 
clude a Mach 4 (27 x 30 in.) win 
tunnel at Bedford owned by the indu 
try, and a $16 million engine test fa 
cility at Rolls Royce—th« 
Europe. Because of its ingenious layout 
it saved over three 

And Britain’s first, modest prob 
into space with the Black Knight rm 
entry test vehicle was acclaimed as th 
best spent $14 million at any firin; 
range 

It happened also to be the be 
export year. Total exports equalle: 
$420 million with engine exports mal 
ing up one third 

Nevertheless, it proved a bitterly di 


largest in 


times its cost 


} 
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appointing one for the industry. No 
more than fifty new orders for its jet 
and turboprop airliners were received 
in spite of extensive world demonstra- 
tion tours. Its military orders dried up, 
too, but this was anticipated. 

Having pioneered the world market 
in gas turbine transport, developed 
engines, gathered airframe and opera 
tional knowhow, and having demon- 
strated their safety by extreme struc 
tural testing methods, why, Britain asks, 
don’t the orders come in? 


Sales Race Tightens 


Among the reasons, say the manu 
facturers, is tougher competition—the 
British six year monopoly which earned 
$375 million in export dollars has now 
ended. World airlines, with big jet 
commitments, can’t afford to re-equip 
their short and medium range aircraft 
fleets with turboprops. Sales have been 
lost also because of inadequate credit 
terms. The government-sponsored seven- 
year credit scheme announced in No- 
vember will still help. But it came 
very late 

Overwhelming 
believes that the solution of its 
sales problem and that facing air- 
lines is the introduction ot a fare dif 
ferential, and without a jet surcharge. 
Charging what the traffic can bear has 
been a “respected principle” in trans 
port for a long time, Harold Watkin- 
son, Britain’s minister of civil aviation, 
has asserted. 


Britain 
own 


opinion in 


260 


Using turbine aircraft, existing fares 
could be slashed from 25 to 50%, the 
British believe, and the introduction of 
a differential fare structure will be 
strongly urged by the British on IATA 
members. 

On the military side, after a frus- 
trating delay—both unnecessary and 
harmful according to several important 
authorities—the government announced 
development contracts and orders for 
projects foreshadowed in the fateful 
White Paper of 1957. In January the 
newly formed Vickers-English Electric 
group received the supersonic TSR. II 
tactical bomber contract. Hawker-Sid 
deley gained an order for 20-30 Arm 
strong Whitworth Argosy tactical 
freighters and Short Bros. got the stra- 
tegic freighter order. An earlier an- 
nouncement had assured the industry 
that if a decision in favor of the stra 
tegic freighter were made it would be 
for British aircraft. 

A substantial army order for second 
gencration helicopters is also expected 
very soon to confirm another require- 
ment foreshadowed in the 1957 White 
Paper. Under consideration in January 
for the award were the Fairey Rotodyne, 
Westland Westminster and the Bris- 
tol 192. 

Besides these latest government pros- 
pects, English Electric received a sub- 
stantial order for the trainer version of 
the P.1B Lightning, which is believed 
to bring the total of Lightnings ordered 
to about 200. 


The research picture brightened too 
as it became apparent that the gov- 
ernment’s full support of basic research 
and development was to continue. 

Cuts in the VTOL program, accord 
ing to Shorts, had virtually been re 
stored. The climate in boundary laver 
research has rapidly improved in recent 
weeks and new development contracts 
are expected, which might expedite de- 
velopment of a laminar flow airliner 


Supersonic Airliner 


A decision to proceed with a super- 
sonic airliner project is expected this 
month when the Supersonic Transport 
Aircraft Committee reports. This com 
mittee was set up three years ago by the 
Ministry of Supply and worked in con 
junction with the Royal Aircraft Estab- 
lishment and seven aircraft manufac 
turers. It had to decide whether the 
project was economically feasible and 
whether the configuration should as 
pire to the optimum economic cruising 
speed with turbojets of Mach 2.5-3 
involving a switch to a steel or ti 
tanium airframe—or whether the de 
sign should stay with light alloys and 
accept a cruise limitation of around 
Mach 1.8, 

Some observers believe that the com 
mittee, though heavily divided, favors 
going the whole way with a Mach 2.5-3 
canard, slim-delta configuration of the 
type proposed by Handley Page. A 
small scale prototype on which to evalu- 
ate the configuration is believed to be 
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at an advanced stage. A steel research 
aircraft possibly at this stage of devel- 
opment is the Bristol 118. Develop- 
ment contract might be placed within 
the next 12 months and cost estimates 
of the whole project have reached as 
high as $250 million. 

The Ministry has also announced its 
intention to support the development 
of the large supersonic Vickers Swallow 
variable geometry bomber project, now 
the subject of joint Anglo-American 
negotiations. Vickers has already be- 
gun recruiting systems, structure and 
kinetic heating technologists for the 
Swallow, which is one of the configura- 
tions studied by the supersonic airliner 
committee. The Vickers English-Elec- 
tric partnership generates a virtual mo- 
nopoly of supersonic know-how in Brit- 
iin and makes it a formidable com- 
petitor in any subsequent supersonic 
ontract. 

Among other research develop con- 
tracts, Aviation WEEK learns, is one 
involving a jet flap application awarded 
last year to Hunting Aircraft Ltd. This 
could be extremely significant in view 
of the short takeoff features, reportedly 
specified for the TSR. II 


VTOL Applications 


Applications of the Short SC. 1 
VTOL project are related to a type of 
supersonic airliner sponsored by Rolls- 
Royce. It was once slated for an early 
ersion of the TSR. II, may even still 
be used on a later version. Military ap- 
plications include a flying crane for 
conveying vehicles over impassable ter- 
rain and for river crossings. 

Actual geometry of the vertical en- 
gine cluster used in the SC. 1 VTOL 
has not been disclosed but the fact that 
the aircraft can hover in a crosswind 
without counteracting with control re- 
ction might suggest that the engines 
generate a jet “tripod.” 

The aircraft has one thrust engine, 
four lift engines (vertical) which have 
most likely some slight pivoting move- 
ment to develop a horizontal com- 
ponent to assist transition. 

Up to date, translation of the aircraft 
has been achieved through the control 


jets 


Larger Manufacturing Units 


Reorganization of the industry into 
larger groups continues but the industry 
has a long way to go before attaining a 
streture based on four major airframe 
ind two major engine manufacturers, 
which is believed to have been among 
the recommendations made to the Gov- 
ernment by the Padmore advisory com- 
mittee. 

In January a complete financial in- 
tegration of the aircraft engine and 
automobile companies belonging to 
both the Bristol and Hawker Siddeley 
enterprises was effected. Both organi- 
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GRUMMAN’S “SAUCER-TOPPED"’ WF-2 TRACER, early-warning airplane for Navy carrier operation, carries long-range radar detection equipment. 


BENDIX 20 KVA GENERATING SYSTEM 
PROVES TREMENDOUS VERSATILITY 


Here is a lightweight, transistorized, AC generating 
system that brings extreme dependability to its 
many applications. First developed for the USAF 
for one of its Century series fighters, the Bendix 
20 KVA system will soon be flying for the U.S. 


Navy on Grumman’s WF-2 and Sikorsky’s HSS-2. 


The Bendix system regulator will provide close 


voltage regulation and will hold transients to a 
minimum with rapid recovery. The protection panel 


will protect the critical aircraft components from 


under- and over-voltage and from under- and 
over-frequency. 

Offers unusual effectiveness on missiles and on a 
wide variety of aircraft—in fact can be used on any 
engine-driven, air-driven, hydraulic-driven or 
pneumatic-driven application . either airborne 
or ground. Get further details from BENDIX AVIA- 


TION CORPORATION, EATONTOWN, NEW JERSEY. 


West Coast Office: 117 E. Providencio, Burbank, Collif 
Export Soles & Service: Bendix international, 205 E. 42nd St., New York 17, N. Y. 
Canadian Affilicte: Aviation Electric, Ltd., P. O. Box 6102, Montreal, Quebec. 


Ts Genk Division yaa 


SIKORSKY HSS-2, designed for long over-water flight and low-altitude hovering—even alighting on water— during sonar anti-submarine missions. 
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zations dropped their automobile and 
aircraft interests for a half share in the 
combined company formed and named 
Bristol-Siddeley Engines 

The new company 
world’s third largest aircraft manufac 
turer and its formation apparently i 
condition of the award of the TSR. II 
powerplant contract 

Details of the Vickers-English Elec 
tric Aviation partnership formed to 
undertake the TSR II contract 
not been disclosed, but are clearly not 
so complete. Vickers Armstrongs has 
the main contract and will house a joint 
design team at Weybridge where work 
Imm 


becomes _ thi 


h ive 


will proceed on a 50-50 basis 
diately prior to the award English Ele« 
iircraft interest into 


tric channelled its 
wholly $17-million 
company and Vickers implemented 

n extensive reorganization of its design 


owned subsid 


departments 


New Subsidiary 
About the same Hawker Sidde 
Group announced the segregation 

f industrial and aviation interests and 

formation of a 

Hawker 


tine, 


wiation 
Aviation 


wholly owned 
ubsidiarv, Siddeley 
Ltd 

Complete financial integration of 
Bristol Aircraft Co. and Short Bros 
Ltd. is also considered likely by some 
observers as a result of current negotia 
tions for the strategic freighter contract 
Shorts, currently _producing Britannias 
is two thirds government owned with 
Bristol and Shorts having a one sixth 
share holding each 

Partnerships among accessory manu 
facturers are under way, notable 
being the arrangement between the ma- 


also 
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jor instrument manufacturers—Smiths 
Aircraft Instruments, Kelvin and 
Hughes, and the Sperry Gyroscope Co 

to work together initially on the de 
velopment of the flight control and 
instrumentation system for the DH 
121 jet airliner 

Diversification which began with a 
cautious probe into the nuclear, instru 
mentation, electronics, hydraulics, ser 
and computer fields has now the fea 
tures of a scramble reaching into indus 
trial diesel engines, generators (Hawke 
Siddeley) and plastics (Bristol 

The same trend, though less con 
spicuous, applies to the large accessor 
makers. The Dowty and Joseph Luca 
organizations, to quote just two tvpK i] 
examples, are exploiting their fuel pump 
know-how in the of com 
petitive, hydraulic dri 
systems for tractors 

These militar 
sibly match the 
three vears in exports na 
they hasten than halt th 
unpalatable reorganization of the indu 


manufacture 
unorthodox 
orders cannot p 
decline over the next 
militar | 
will rather 
try now proceeding. But they are cer 
tain to redundancy growths in 
the worst areas, if this fact is a dec 
factor 

Most of the 


was still enough busine 


rcliev¢ 
iding 
large firms and group 
believe there 
left in ‘the pipeline to keep high levels 
of production throughout this year at 
least 

Such appraisals, however, are bound 
to be speculative, for the fate of Brit 
ain’s aircraft industry depends on th« 
new export potential of the latest tacti 
cal and strategic aircraft, helicopters 
and missiles as on the sale of her civil 
aircraft and engines 
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HANDLEY PAGE VICTOR BOMBER 


told 


negotia 


Both Handley Page and Avro 
AviATION Weex that current 
tions are proceeding with a view to the 
sale of V-bombers to the 
wealth English Electric 
tains 


Common 
countries 
high hope for the 
which, without autostabiliz 
onstrated its ability in an operational 
configuration to maintain Mach 
minimum afterburning last November 

Ihe British government 
ISR II is better 
counterparts and it will have th 
high lift characteristic 
orporated in an urcraft The 
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Missile Exports 


British hope 
pand following 
British missil 
the Bluestreak, mad 1 
fore NATO representati in Pari 
date Sweden has been the onl 
nation ft ic pt British moiussil the 
Bristol Bloodhouns he ce 


cal secret 


including 
ember he 


{ p to 
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of Brita tt THeISSIK 
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irmor' 
was one industry t 
match the selling faciliti 
U.S MN panics 
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nia, Comet 


enioved b 


civil side orders for its Britan 
Vanguard, Argosy, Herald 
trickle and 
how littl 


remained a mere 
this vear 


sales pro 
pect Improve 
ment 

In spite of world wide demonstrat 
tours and the award of CAA certifi 
tion c on Britannia order 
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integrating Tachometers, special types of rate generators, are almost invariably provided in- 
tegrally coupled to a motor. They feature tachometer generators of high output-to-null ratio 
and are temperature stabilized or compensated for highest accuracy integration, rate compu- 
tation, etc. In addition to reducing the in-phase null level toward zero, errors due to tempera- 
ture effects are minimized over a wide ambient range. Linearity, in some cases as low as 
.01%, is usually better than +.1%, while phase shift is 0+1°. For extreme accuracy, models 
with low temperature coefficient drag cups are also available. 


Rate Generators feature high output-to-null ratios and are designed for application as rate 
servos and to provide damping in very high gain systems. These Kearfott units offer high 
linearity, high output and low inertia and are often integrally coupled to a low inertia motor; 
in this design the in-phase null is virtually reduced to zero. Quadrature null is as low as .25% 
of the 1000 rpm outputs while harmonics seldom exceed .1% of the output at 1000 rpm. 


Oamping Tachometers have relatively low output-to-null ratios and are designed primarily 
for damping purposes. They feature extremely low inertia and power consumption, linearity 
which is normally within +.5%, and phase shift within 10° of reference. Kearfott damping 
tachometers are usually integrally coupled to a low inertia motor. 


Size 11 (R860) INTEGRATOR TACHOMETERS 


(Typicol Characteristics) TEMPERATURE 
Size 11 
(R860) 


Size 18 
(v892) 


Excitotion Voltage (400 cos) 
Volts at 0 rom (RMS) 
Volts ot 1000 rpm (RMS) 


nS 
.020 
2.75 


ns 
010 
2.00 


.020 
27 


Phase shift ot 3600 rpm o o o 
Linearity ot 0-3600 rpm wo 05 a 

Operating Temperature Range ~54° + 125° —54° + 125° —54° + 125° 
RATE TACHOMETERS | DAMPING TACHOMETERS 


{Typical Characteristics) 


FREQUENCY 





Size 18 Size 8 
(V806) (M824) 
5 26 


Size 10 
(P822) 


Size 1) 
(R809) 
1s 5 
026 os 019 O19 





Excitotion Voltage (400 cps} 
Volts ot O rpm (RMS) 013 
Volts ot 1000 rpm (RMS) 3 3.0 234 450 5 
Phase shift of 3600 rpm 5° 4.5° 10° ig s° 
Linearity at 0-3600 rpm 25 25 3 3 3 + 


—54° + 100° ~—S4° + 125° | —S4° 4+ 125° -54°-+4 125° —S4° + 125° - nad “ 


FREQUENCY ~ WITH PROPER LOAD 


15 




















Operating Temperature Range 








INTEGRAL SERVO MOTOR DATA 


(Typico! Choracteristics) 





Size 10 Size 11 Size 15 
No Lood Speed (RPM) 5400 6600 $500 8000 
Stall Torque (oz. in.) 3 35 $5 45 1.30 
Excitotion Voltage (400 cps) 18-40 26-40/20 115-40/20 115-40/20 115-115/57.5 
Rotor Moment of Inertia (Gm.CM?2)} 1.3 76 77 7.0 35 
Operating Temperature Range —54° + 100° -—54° + 125° -S4°-+4+ 125° -—54° 4+ 125° ~-S4° + 125° 
Unit Weight (incl. tochometer)—oz. 31 44 9.0 14.0 30 


Size 18 
8000 

















Write 

for 
technical 
data 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. 3. 
A subsidiary of General Precision Equipment Corporation 
Sales and Engineering Offices: 1378 Main Ave., Clifton, N. J. 
Midwest Office: 23 W. Colendar Ave., La Grange, III. 
South Central Office: 621! Denton Drive, Dallas, Texas 
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Collif. 


A 
GENERAL 
PRECISION 
COMPANY 


Kearfou 
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were secured during the year and the 
shadow of immediate large scale layoffs 
among airframe workers loomed closer 
at both Filton and Belfast. The break- 
even number of this aircraft due to 
Proteus icing troubles has now crept 
to around 100. Yet orders total 79 of 
which 50 have been delivered. 

Most of the remaining aircraft will 
go to the RAF and will be made at 
Belfast but five will be shipped for 
assembly at Filton to help out. Firm 
sales prospects so far do not exceed five 
and Bristol particularly is faced with 
a reduction of 1000 (10%) airframe 
workers by June and thereafter reduc- 
tions will become drastic. 


Britannic Wins 


Both companies have submitted Bri- 
tannia conversions in a bid for the 
strategic freighter award but the version 
favored was the Short Britannic which 
incorporate a much larger fuselage of 
10 ft. diameter. 

rhe flight deck equipment, systems, 
tail unit and the wing are those of the 
Britannia. A high wing configuration 
has been chosen with an undercarriage 
mounted on the fuselage and retracting 
into side blisters. Maximum payload 
is 60,000 Ib.; gross weight 180,000 Ib. 
An ultimate stretch in four stages to a 
gross weight of 220,000 Ib. is envisaged, 
switching finally to a thin high aspect 
ratio wing, a lengthened fuselage and 
\lark II Tyne engines. 

In the helicopter field, Bristol secured 
no further orders for the Gazelle tur- 
bine powered 192 twin rotor helicopter 
or the Sycamore. Deliveries to the RAF 
of an order for around 30 aircraft begin 
shortly. 

Napier failed to collect any further 
orders for Eland conversion. Handicap- 
ping Napier’s sales effort was the de- 
laved certification of the aircraft to 
U.S. standards due mainly to brake in- 
idequacy at the increased gross weight 
of the converted aircraft. Aircraft con 
verted in the U.S. will have Goodrich 
brakes. 


Fire Damage 


With this modification the airplanc 
was finally awarded CAA certification in 
December. Soon after the brake modi 
fications had been fitted in the U.S. the 
company’s demonstration Convair suf 
fered serious fire damage when a hy 
lraulic surge in the brake system spilled 
fluid over both drums after a landing 
run. 

Conversion of REAL’s three Con- 
vairs was held up by lack of sterling and 
has only recently been resumed. One 
of the 10 Eland-engined Canadair 
CL-66s has flown at Canadair’s Mont- 
real plant. 

Napier is hoping it will do busi- 
F ness in converting some of the 3,500 
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I@BARCWELD 


P. O. Box 311, Grove City, Pa. 


Another NEW Product from Arcweld 


Arceweld’s Gradient Furnace tests quickly 
in ONE operation, with only ONE sample 


To determine metallurgical characteristics and other test results, 
Arcweld Manufacturing Company’s new Gradient Furnace uses 
only one operation and one sample. 

With one end of a bar sample maintained at the T-1 tempera- 
ture range and the other end at T-2 (upper), a known straight 
line variation or gradient of temperature is established along 
the length of the bar between T-1 and T-2. The bar is then 
quenched. Grain size and microstructure can be determined 
either by fracturing or by sectioning and examining through 
metallography. 

Much of the success of this unique laboratory tool is based 
upon its specially designed cast muffle which is shaped from 
heat-resisting alloy steel. Heat to the muffle is supplied by 
resistance elements capable of continuous operation at tempera- 
tures as high as 2900 degrees F. 

Benefit from this multi-purpose furnace that cuts costs. 
Mail today for detailed information. 


See Arcweld’s Booth 958 at Western Metals Show, Los Angeles, March 16 to 20 


7 MANUFACTURING 
COMPANY 


Name Title 


Company 


Phone 1470 
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Please send more information about Arcweld 
testing equipment. Have a salesman call [] 


Principal Products 


rr 


Using stop motion, photographer Bernard Hoffman “freezes” a tiny jet of water. Discharged at high pressure, the stream is a solid, unwavering mass. 


SPLIT-SECOND CONTROL OF TIME AND 


Take the valve pictured above. This 10-inch, high-speed 
Rotovalve was designed for rapid flow control at a Langley 
Field test installation. It will fully open, or close, in one- 
tenth of a second against water under free-discharge con- 
ditions at 3,260 pounds per square inch pressure. 


How much pressure is involved in your application? How 
fast must you operate? What’s the volume? Dozens of 
questions must be considered to relate all the factors that 
influence a fluid control problem. They require specialized 


engineering . .. the kind you get from Allis-Chalmers. 


RESEARCH OESIGN 


Hydraulic Turbines & Accessories « 


Hydraulic Division 


ENGINEERING 


Rotovalves 
FABRICATION 


Ball Valves « 


A-C Rotovalves may be your answer. Their full-line open- 
ing offers no obstruction to flow. They may be designed to 
give you extremely close control of closing time. Positive 
closure gives completely tight shut-off against either pres- 
sure or vacuum. 


If you have a fiuid control problem, A-C offers you a 
broad background of specialized valve engineering and 
application skills. To find out more about how we might 
assist you, contact your nearest A-C representative, or 
write Allis-Chalmers, Hydraulic Division, York, Penna. 


Pumps « Liquid Heaters 


Butterfly Valves « Free-Discharge Valves 


ALLIS-CHALMERS 
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BLACK KNIGHT 


piston-engined aircraft which might 
become surplus in the near future. 
Because of the drastic drop in the mar- 
ket value of these airplanes Napier 
maintains it can convert and recom- 
mission them for a reselling price even 
lower than the normal second-hand 
market value. Passenger seat mile costs 
of the converted aircraft are between 
5-10% lower. 

Likely resale prices could be $1 mil- 
lion for a four-engined aircraft. 


Herald Fire 


There were no sales for the Handley 
Page Herald either, although New Zea- 
land Airways has shown keen interest in 
the Dart powered airliner. Handley 
Page’s development plans were further 
upset when its first prototype, nearing 
certification, crashed en route to the 
Farnborough Air Show and _ provided 
one of the most dramatic belly landings 
since the war. An oil starved rotor bear- 
ing, due to faulty oil pump gearing, led 
to disintegration of the turbine rotor 
which severed fuel lines causing a struc- 
tural fire stretching from wing to tail 
and almost total loss of elevator control. 

Second prototype flew in January and 
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Call on Clevite’s Computer Know-How 


Low-Noise 


Memory Drum 


Drive 


This stainless steel belt drive was 
developed to reduce the noise of in- 
stantaneous speed variations and 
backlash inherent in gear drives. 


In actual tests with FM recorded 
data, the noise level was four to 
six decibels lower than the finest 
gear drives available for com- 
parison. Signal-to-noise ratios of 
over 60 db (with noise cancella- 
tion) have been measured. 


Unusually durable, this stainless 
steel belt drive holds its low 
noise level for years. 


While this drive is for a special- 
purpose magnetic memory drum, 
similar drives can be designed 
for any memory drum or tape 
transport. 


Other Divisions of Clevite Corporation 
serving industry and defense: 


Brush Instruments «¢ Clevelond Graphite 
Bronze ¢ Clevite Electronic Components 
© Clevite Horris Products « Clevite Limited 
© Clevite Ordnonce ¢ Clevite Research Cen- 
ter * Clevite Tronsistor Products ¢ Inter- 
metoall G.m.b.H, 





This precision component is just 
one example of the specialized 
engineering and production skills 
to be found at Clevite, Texas 
Division. We are producing com- 
plete analog computer systems 
with an overall accuracy of 1 part 
in 6000. We are also equipped 
to design and build sub-systems 
and computer-controlled servo 
systems to any specification. 


If you want to know more about 
us and what we can do, just 
write. We will be glad to send 
you our brochure describing fa- 
cilities or arrange for an ap- 
pointment at your convenience. 
Clevite Corporation, Texas Divi- 
sion, 9820 South Main Street, 
Houston 25, Texas 


CLEVITE 


TEXAS DIVISION 
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EL-F PARTS 


“YS 


THE DIFFERENCE tS 
IN THE MAKING 


Good quality fluorocarbon parts require special processing techniques. 
This is why Garlock’s United States Gasket Plastics Division is called 
upon so often to fabricate parts of fluorocarbon plastics. They have the 


personnel, the facilities, and unequalled experience in handling TEFLON 
and Ket-F. They specialize in precision molding and machining where 


close tolerances, intricate shapes, delicate wall sections, inserts, molding 


around metal, and threaded parts are involved. 
If you have a difficult fluorocarbon problem, why not send it to your 
local Garlock office for quotation? Guarantee yourself the best in parts, 


methods, and price. 








u 
Ss 
G 


nited 
tates 
asket 


For Prompt Service, contact one of our 30 sales 
offices and warehouses throughout the U.S. and 
Canada, or write The Garlock Packing Com- 
pany, Palmyra, New York. 


*DuPont Trademark 
{M.M.8M, Trademark 


GARLOC KK 
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is due to go straight into a series of 
world demonstrations. Company invest- 
ment in the Herald project amounts to 
$14 million. 

Handley Page could also be the bene 
ficiary of one or more of the boundary 
layer control contracts currently thought 
to be under consideration. This com 
pany has been closely associated with 
laminar flow sucked boundary layer 
control using a gloved wing Vampirc 
aircraft, and has long been confident 
that the method was adequately proven 
for commercial exploitation. 


Design Study 


In the autumn the company an 
nounced the completion of a detailed 
design study for a 12-seat executive 
type airliner called the C. 113. It had 
a sucked, swept laminar flow wing. 
gross weight of 36,000 Ib. and two Or 
pheus turbojets mounted in the reat 
of the fuselage. 

But this relatively small company is 
not likely to have the necessary facili 
ties to develop the aircraft as a strictly 
private venture. 

The Comet made its return debut in 
April and staged an aggressive come- 
back over the Atlantic Ocean by open- 
ing the first transatlantic jet service 
simultaneously from both sides. It since 
has been operating at about 80% load 
factor. 

But in spite of the publicity, few new 
orders followed. 

Thirty-three have been ordered, and 
eight delivered including the first of 
six to Aerolineas Argentinas. Nego 
tiations are currently proceeding with 
20 operators, and the makers were dis 
tinctly more optimistic about its im 
mediate sales prospects than most of 
the turboprop manufacturers. 


Intercity Densities 


Chis was particularly true in respect 
to Middle East operators. De Havilland 
believes its medium size jet can handk 
the modest intercity trafic densities 
there with attractive frequencies and 
profitable payloads. Sale prospects of 10 
Comets to Canadian Pacific Airwavs 
toppled when the airline gained permis 
sion to operate only one of the new 
routes applied for. The Argentine ait 
lines, which hopes to operate Comets 
into New York next month, triggered 
Pan American into fresh appraisals of 
the aircraft, but de Havilland would 
make no comment on the proceedings 
Air Commodore Juan Jose Guiraldes 
president of Aerolineas Argentinas, com 
menting on its choice of aircraft, said 
there was not enough business to keep 
the bigger U.S. jets going. 

I'he Armstrong Whitworth Argos‘ 
made its first flight in January and the 
company by June intends to take th« 
fourth aircraft on a world tour after 2 
Paris show debut. The company ex 
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99 Ways to make a Jet Flagship Stronger— 
with Bridgeport Aluminum Forgings! 


This big, beautiful Boeing Jet Flagship 
sports 99 windows—and every one of them 
must be able to withstand the stresses 
set up by superspeed high-altitude jet 
flight. 


Quite a challenge! Yet Bridgeport’s husky 
aluminum hand forgings machine down 
to lightweight, six-to-eight-pound window 
frames having the necessary stress and 
fatigue resistance. 


In the Boeing Jet Flagship, these fiawless forgings are inter- 
locked to form a significant structural contribution to hull 
strength. 

These vital forgings are only one example of how 
Bridgeport’s resources and ingenuity contribute 
to solving construction and fabrication problems 
in aluminum. Custom extrusions, die forgings 
and a wide range of standard extrusions, bars, 


ney BRIDGEPORT 


This windowframe fabrication method offers an unusual com- 
bination of lightness, strength and construction economy! 


tubes and coiled sheet are available from Bridge- 
port in aluminum alloys meeting every applica- 
tion requirement. For help on either routine 
or “problem” aluminum construction—call on 
Bridgeport. (Dept. 1201) 


BRASS COMPANY 


BRIDGEPORT 2, CONNECTICUT 


Specialists in Metals from Aluminum to Zirconium 
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THE FIRST 21 STORAGE TUBE 


High light output! Controlled Persistence! Full gray scale! 


The Hughes 21” TONOTRON* tube offers you a new level of 
sophistication in displays for: Air traffic control, Combat 
situation plotting, Radars, Large-scale read-out, Medical 
diagnosis, Industrial television, and Slow-scan displays. 
This new TONOTRON tube provides high light output, in- 
tegration abilities, full gray scale, controllable persistence, 
and a very large display area—all in one envelope! 
Hughes also announces a 21” character-writing TyPo- 
TRON® storage tube, which gives you the added capability 


of high-speed digital character display. The 21” TYPOTRON 
tube is ideally suited for any of your digital read-out re- 
quirements. In addition, this unique TYPOTRON tube offers 
you either character read-out or spot writing modes—or a 
combination of both capabilities. 

Both the 21” TONOTRON Tube and the 21” TYPOTRON tube 
are now available for delivery. For additional information 
please write: Hughes Products, Electron Tubes, Interna- 
tional Airport Station, Los Angeles 45, California. 


See the new Hughes 21" TONOTRON tube in action at the 1.R.E. show (Booths 2801-2807) 





---- 


Creating a new world with ELECTRONICS 


*Trademark of Hughes Aircraft Co. 


SEMICONDUCTOR DEVICES - STORAGE AND MICROWAVE TUBES + CRYSTAL FILTERS 


ee 
© 


HUGHES PRODUCTS 


1959, HUGHES AIRCRAFT COMPANY 


* OSCILLOSCOPES - RELAYS + SWITCHES + INDUSTRIAL CONTROL SYSTEMS 
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pects to sell at at least 30 with options 
this year. 

Vanguard made its maiden flight in 
January. 

Vickers sold 30 Viscounts during the 
year—a marked improvement on the 
previous year—bringing the Viscount 
order book to 405 with 105 still to de- 
liver. The local service version didn’t 
scll and has been put on ice. Vickers 
feels it may be a little ahead of the mar- 
ket as many small airlines have yet to be 
sold on the turboprop business. 

Vickers gained no further Vanguard 
orders during the year but feels an order 
book standing at 40 for an aircraft that 
has only just made its first flight is not 
ce sperate. 

The company is confident that it 
will score in a number of countries with 
the Viscount 810. A Continental Air 
Lines’ six month operation cost analysis 
shows figures even lower than Vickers 
claims, with passenger seat mile costs 
only half those currently applying with 
Continental’s DC-3 fleet. The Viscount 
figures are 1.4 cents compared with 1.66 
for the DC-7, 1.83 for the DC-6 and 
1.95 with the Convair. 


Viscount Demonstration 


4 Viscount demonstration tour in- 
side the Iron Curtain last November 
also proved encouraging according to 
Vickers. LOT, the Polish airline, feels 
the aircraft is technically suitable and 
negotiations are currently proceeding at 
government level. 

Fairey succeeded in selling six Roto- 
dynes to British European Airways 
which has an option of 20 more if the 
makers comply with rotor-jet silencing 
ind size requirements. BEA is also 
likely to be insistent on the installation 
of Rolls-Royce Tyne engines instead of 
Elands. Manufacturing rights in the 
U.S. have been secured by the Kaman 
Aircraft Co. 

At home, Fairey has still failed to 
resolve the issue of a development cost 
contribution from the Government. The 
aircraft is currently undergoing §struc- 
tural modifications which will improve 
the handling characteristics at speeds 
much higher than the original cruising 
speed of 160 kt. Among them is a 
reduction in wing incidence. 

Reported to be competing for the 
Army helicopter requirement also is the 
Westland Westminster. This single 
rotor helicopter with twin Eland gas 
turbines made its first flight during the 
year and can carry +6 passengers. 

Sales of light aircraft fared little 
better than their bigger cousins. Scot- 
tish Aviation flew two Twin Pioneers 
in different directions round the world 
and sold five, bringing its total order 
book to 69 with 29 still to deliver. Lack 
of sterling, inferior credit terms are 
blamed for the poor response in South 
America. United States certification due 
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SAUNDERS-ROE P.531 


ARMSTRONG WHITWORTH ARGOSY 


J 


ENGLISH ELECTRIC P.1B 
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INCONEL “713C” — 
Rupture Properties — 
As Cast 
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Graph shows the 10-hour, 100-hour and 1000-hour rup- 
ture strength that Inconel “713C” provides at 1700°F 


New cast alloy! 
New rupture strength! 


Now aircraft and missile designers have a new alloy to work 
with:— Inconel “713C”* nickel-chromium cast alloy. 

Inco developed it especially for high temperature in- 
vestment cast parts in advanced jet aircraft and missile 
hardware. 

Basically, Inconel “713C” alloy combines outstanding 
rupture strength at 1700°F (see graph) with excellent 
resistance to thermal fatigue and good castability. 


Other new high temperature 
alloys developed by Inco 


In addition to Inconel “713C”, Inco has developed a num- 
ber of other new high temperature alloys which may well 
be the answer to material-selection problems in missile 
design. They include: Incoloy “T” titanium-containing 
nickel-iron-chromium alloy, Incoloy “901”* nickel-iron- 
chromium alloy, Inconel “700”* age-hardenable nickel- 
cobalt-chromium alloy and Inconel “702”* aluminum- 
containing nickel-chromium alloy. For comprehensive data 
on these new nickel alloys, write to: 


* Registered trademark 


THE 


67 Wall Street 


INTERNATIONAL NICKEL COMPANY, INC. 


INC, 


Teaoe mate 


INCO NICKEL ALLOYS 


NICKEL ALLOYS PERFORM BETTER LONGER 
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this spring is expected to boost sales in 
both Canada and Africa. 

Development plans for the company 
include possible conversion of the Twin 
Pioneer to gas turbines. 

Hunting took the Jet Provost on an 
extensive tour of South American coun- 
tries, trying to sell the aeroplane and 
the idea that goes with it—straight 
through jet training. At home, the com- 
pany received a very substantial order 
from the RAF, which is the first air 
force to adopt straight through jet pilot 
training. In RAF evaluation courses, 
pupils without previous flying experi- 
ence averaged 10 hr. before first solo, a 
figure very close to piston engine tim 
to-solo figures. Primary jet trainers cost 
more in fuel, but there are net savings 
reports the RAF, as Provost's Viper jet 
engines are cheaper to maintain and 
later training on advanced military air- 
craft is shorter. Number of Jet Provosts 
involved has not been stated but it is 
not likely to fall much short of the 
300/400 piston-engined Provosts in 
service with the RAF. 


Black Knight Fired 


Highlighting missile development in 
Britain was the successful first firing of 
the Black Knight re-entry test vehicle 
which achieved a height exceeding 50 
mi. Although a relatively modest ven- 
ture, British scientists were generally 
credited for achieving so much for so 
little outlay in time and cash. Total 
expenditure did not exceed $14 million. 
Engineering details recently disclosed, 
show total thrust to be 16,400 Ib., con- 
firmed the use of four rocket motors 
each independently mounted on trun- 
nions and pivoting in diametrically op 
posite pairs to provide pitching and 
vawing guidance. 

De Havilland Propellers Ltd. is cur- 
rently recruiting staff for the automatic 
prelaunch systems checking equipment 
nd in-flight safety svstem for the Bluc 
Streak ballistic missile, and recent re- 
ports have stated that test firing near 
Woomera may begin later this vear 

According to English Electric, work 
is proceeding on the Mark I Thunder 
bird for the army but reliable sources 
indicate that the RAF has rejected the 
missile. Current issue appears to be 
whether the RAF will accept the second 
generation missile from English Electric 
Aviation in preference to Mark II Bris 
tol Bloodhound. English Electric claims 
to have fired its Mk. II already. The 
Bristol weapon is said to be still under 
development. Observers have been say- 
ing for some time that of the first gen 
eration missiles, the Bloodhound is 
more successful than the Thunderbird 

Fundamental difference between the 
two generations of each weapon is a 
switch from pulse to continuous wave 
radar systems which gives added range 
and improved anti-jamming features. 
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Here is a man you should know 


he's a DELAVAN FUEL INJECTOR SPECIALIST 


James R. Brucker specializes in injection devices using flow controls. He's a 


Senior Project Engineer with Delavan. And during his six years of developmental 
experience, his products have become bill-of-material items on some of the 


world’s most advanced jet engines for aircraft and missiles. 


It's specialized engineering talent like Jim Brucker's that has made Delavan first 
choice for fuel injection problem solving. If fluid metering and atomization ar 
part of your product, take advantage of Delavan’s specialized experience and 
proven ability to deliver aircraft quality. Send specifications to the address below 


for obligation-free recommendations. 


a LTT iting Gi Omppany. 


WEST DES MOINES, 


World's lorgest nozzle specialist 
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Barden Precision Z96SW bearings specially designed for a gyro gimbal 


BARDEN Precision ball bearings set today’s performance standards 


The Torkintegrator, a high pre- 
cision torque tester, was designed 
by Barden for extremely accurate 
response to torque variations. it is 
one of many Barden-developed test 
devices used for quality control or 
functional testing of Barden Preci- 
sion ball bearings. 


For accurate gyro indications, gimbals need 
bearings with uniformly low and predictable 
torque reactions. Other demands are extreme 
accuracy of rotation and exact positioning of 
the gimbal. 


All standard Barden Precision bearings meet 
critical requirements for low torque and ro- 
tational accuracy. In addition, the special 
purpose Z96SW has these important design 
features: 


Barden-developed ‘‘W”’ retainer —to mini- 
mize torque peaks . . . eliminate “windup” 


Precision flange —for precise positioning 
and alignment . . . rigid mounting 


Shield on exposed side—to prevent entrance 
of foreign matter 


One of hundreds of Barden “specials,” the 
Z96SW is an example of the results that stem 
from working creatively with Barden engi- 
neers from the earliest design stage. 


Like all Barden Precision bearings, standard 
or special purpose, the Z96SW is planned for 
performance from research and design, 
through quality controlled production, func- 
tional testing and application engineering. 


Your product needs Barden Precision if it 
has critical requirements for accuracy, low 
torque or low vibration ...if it operates at 
extreme temperatures or high speed. 


THE BARDEN CORPORATION 


41. Franklin St., Danbury, Connecticut - Western office: 3850 Wilshire Bivd., Los Angeles 5, California 


SPECIFY BARDEN PRECISION GALL BEARINGS FOR: INSTRUMENTS + COMPUTERS AND RECORDERS + AIRCRAFT ACCESSORIES * MACHINE TOOL AND TEXTILE SPINDLES * OTHER PRECISION APPLICATIONS 
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DASSAULT MIRAGE Il! 


‘Algeria First’ Stalls French Air Pace 


By Robert Farrell 


Paris—Unrealistic government airpower policies continued to plague the 
French aircraft industry during 1958. 

“It was a year,” as one company official put it, “that we'd like to forget.” 
Behind the familiar tale of costly production stretchouts and the near total 
absence of French NATO airpower loomed the same old problem: Algeria. 
Demand by Army and Air Force for men and equipment to carry out opera- 
tions against persistent Algerian rebels meant another year of delay. 

Industry, besides being hampered by a thin budget at home, also suffered 
setbacks in its attempt to gain foreign markets for new French designs. 
French had hoped to sell Europe on Dassault’s Mirage III interceptor and 
Breguet’s Taon strike fighter. But by the end of 1958, France admitted 
failure. Thus the only export successes during the year were turned in by 
proven equipment as the Caravelle, the Noratlas transport, the Magister 
jet trainer and the Alouette helicopter. 


No relief is to be found in the 1959 
budget. This is frankly labeled tran- 
sitional, designed “just to keep things 
gojng.” Meantime the new Gaullist 
regime is putting together a five-year 
program (1960-64) which is supposed 
to give Mw a better look at its 
future. 

Not much is known about what sort 
of future the plan will hold out to in 


Clearly, the French aircraft industry 
is in a period of transition. Caravelle 
aside, most of the big production runs 
now in progress—Noratlas, Magister, 
Super-Mystere, Vautour—are due to 
wind up over the next 18 months 
They'd be over sooner if production 
stretch-outs weren’t in force. Yet few 
new production orders have been placed 
to fill the looming gap. 
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dustry. But whatever policy emerges 
many industry observers are convinced 
it won't climinate the basic fault of 
French airpower policy to date. ‘This is 
simply that French governments over 
the years have expected too much from 
the French air force and its industr 
supplier. No member of the Western 
Alliance attempts to spread its air 
power effort as thin as the French do 
It isn’t expected that a Gaullist gov 
ernment will display more realism on 
this point than the cabinets of the 
Fourth Republic 

Thus the new policy probably will 
confirm the following missions for th 
air force 
e Defense of French interests in it 
“community his means b 
ing prepared to fight wars of the A 
gerian type 
@ Maintenance of French NATO ai: 
power. This means continued phasing 
into French air force wings of advanced 
type aircraft, preferably designed and 
built in France, as well as tactical mi 
siles. 
¢ Development of strategic capability 
rhis means development of a costly nu 
clear weapon system, cither 
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3 thoroughly competent departments— Research, Engineering and Manufacturing —equal one complete systems 
capability. The Mechanical Division of General Mills is your single source for technical problem-solving! 


Left—Dr. John Barkley, Director of Research, heads the department that 
moves from hypotheses to facts, clarifying the present, probing the future, 
recording findings for comparison and evaluation. 


Center— Dr. Howard Baller, Director of Engineering. His department gives 
substance to ideas, showing how these ideas can be converted into practical 
military and industrial products. 


Right— Kenneth 7. Carlson, Director of Manufacturing, and his men trans- 
form theories and designs into physical realities, utilizing the skills of all 
three departments to meet every production requirement—on schedule! 


Mechanical Division teamwork plays a vital role in all our current activities, including: 
Search and Track Systems (infrared optics, visual optics, radar, antennas, slave platforms) 
Guidance and Navigation Systems (computers, and inertial or navigational platforms) Under- 
water Ordnance Weapons (torpedoes, depth charges and related mechanisms) and Missile Sub- 
Systems (mechanical, electro-mechanical or electronic controls). For complete details, address 
inquiries to: Dept. AW-12, 

General 


MECHANICAL DIVISION | mits 


1620 Central Avenue, Minneapolis 13, Minnesota 


To wider worlds—through intensive research ¢ creative engineering © precision manufacturing 
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an aircraft or ballistic missile delivery 
system, but in any case French-designed 
and built. 

Besides meeting these three air force 
requirements, industry is also attempt- 
ing to capture civil markets with air- 
craft as the Caravelle, a project which 
is beginning to absorb nearly one-third 
of the industry's potential. With just 
so much production capacity and gov- 
ernment development com available, 
it seems obvious to many observers 
that the French, sooner or later, will 
have to scale down their ambitions. In 
practice, of course, this is what hap- 
pens. For lack of funds, promising 
prototypes are shelved and production 
schedules are stretched out. 


Algerian Drain 


First air force mission, defending 
French interests in Algeria, has required 
considerable numbers of aircraft rang- 
ing from Piper Cubs to surplus U. S. 
bombers. The air force mans hundreds 
of T- “fighters” in Algeria along with 
several hundred U.S. and French heli- 
copters, all of course requiring air crews 
and fuel which have to come from 
somewhere. Money made available 
1959 budget for new aircraft reflects 
French intention of maintaining this 
overseas mission. Thirty Douglas B-26 
bombers will be bought for use in Al- 
geria along with a dozen C-47s. 

The Air Ministry also earmarked 
56 million for continued prototype 
work on Sud Aviation’s liaison aircraft, 
the twin-turboprop Voltigeur, designed 
specifically with Algerian military needs 
in mind. During the year three other 
companies, SIPA, Morane-Saulnier and 
Dassault, also worked on prototypes to 
meet this need, but Sud won the com- 
petition. 

The air force’s second mission—main- 
taining French airpower within NATO 
—was severely hobbled during 1958 by 
air force efforts in Algeria. ‘Thousands 
of airmen were shifted from NATO 
posts into infantry ranks in Algeria. 
Jet pilots were pulled out of European 
units and set to flying T-6 and Republic 
P-47 missions against rebel bands. 
Louis Christiaens, then Air Minister, 
warned early in 1958 that French units 
in Europe would have to stay on the 
ground unless funds for fuel were found 
somewhere. Finally, the air force’s 1958 
budget cut of 25% led to resignations 
of the air chief of staff and the Air Min- 
istry’s top technical director. 

Under the 1959 budget, the situation 
remains about the same, though th« 
1ir force, on paper, has improved its 


front-line fighting ability. During the 


vear two squadrons, about 50 aircraft, 
of North American F-100Cs_ were 
turned over to the French under U. S. 
military aid programs. The air force 
also took delivery of 100 Dassault Su 
per-Mystere B2s powered by Snecma 
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RMC-LINDSAY ONLY GAUGE TO STAND THIS TEST — This photograph shows vibration 
testing of RMC-Lindsay pressure gauges on the 3200 force pounds Calidyne Vibrator to 50 G 
output, amplitude .010 to .20. Cycling frequencies to 2,000 cps. The test is conducted so as to 
parallel actual installation conditions, with gauges subjected to 350°F under operating prea 
sures. Complete test reports are available on request. 


THE RMC-LINDSAY GAUGE 
IS RADICALLY DIFFERENT 


from ordinary high pressure gauges 


HERE’S WHY... 


The RMC-Lindsay gauge is a multiple coil, helical 
bourdon tube type, restricted for overpressure. 


. The pointer is attached directly to the end of the coil, 


with no linkages or pivots to be affected by vibration. - 

. Superior techniques in coiling, heat treatment, calibra- 

tion, and material specification are new and exclusive 

with RMC. 

. No other gauge can match RMC-Lindsay specifications: 
ite, 





PRESSURE RANGE: Pressures in ranges 0 to 1,000 p.s.i. up 
to 15,000 p.s.i. with retard scales available. OVERLOAD 
PRESSURE: Nominal overload pressure factor of 2.0 times 
the maximum dial reading (higher factors available). BURST 
PRESSURE: Normally 3.0 times the maximum dial reading.” 
TEMPERATURE: Not affected by temperatures up to 350°F. 
VIBRATION: Qualification test report available on pressure 
tests showing cycling, vibration, to 2,000 cps. at 25 G's, and 
resonant frequency vibration tests at 25 G’s. SHOCK: Data 
available on MIL-E-5272 shock test. PULSATION: Practically 
unaffected by line pulsations of 3% of the full dial reading. 
ENDURANCE: To 250,000 cycles or higher depending on Buu 
application. ACCURACY: Hysteresis friction and backlash 
are below readable limits. Absolute gauge accuracy to ex- 
tremely low limits as required. 


Whatever your high pressure gauge problems may be, why not let RMC engineer- 
ing skill provide the answers. Write, wire or phone either of the addresses below. 


ROCHESTER MFG. CO. OF CALIFORNIA 


93 Beacon Piace, Pasadena, California 


ROCHESTER MANUFACTURING CO., INC. 
221 Rockwood Street, Rochester 10, N hy 


VET 
A. 


LINDSAY PRESSURE GAUGES 
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Giant missile components —including rocket motors for the Minuteman—are being heat-treated by Solar in this new furnace. 


New Solar capability for 
giant space age components 


THE LARGEST CONTROLLED atmosphere pit 
furnace in the nation is in operation at 
Solar. Capable of heat-treating and 
brazing assemblies of 9 ft in diameter 
by 30 ft in length, this furnace repre- 
sents an important addition to Solar’s 


advanced weapon systems capability. 
With years of active experience in pro- 
ducing aircraft and missile components 
—and as an industry leader in high- 
temperature technology —Solar is par- 
ticularly qualified to help solve difficult 


ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar. Write today! 
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design and fabrication problems. Write 
to Dept. F-129,Solar Aircraft Company, 
San Diego 12, California. 


SOLAR — 


AIRCRAFT COMPANY OES MOINES 
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Atar G turbojets delivering 9,900 Ib. 
thrust with afterburner. An additional 
50 are slated for delivery this year. This 
year the air force will finish phasing in 
Sud Aviation’s Vautour, of which 160 
were finally ordered in three versions, 
30 ground-attack, 70 night fighter and 
60 bomber. About 25 of the bomber 
version, however, have been sold to the 
Isracli Air Force. The air force’s orig- 
inal Vautour order was for 360 aircraft. 
Any new additions to French NATO 
airpower, barring further U. S. military 
aid, won't come until late 1961. The air 
force, after announcing its intention 
to order the Dassault Mirage IIIA, 
didn’t put up the money until late 
1958. Initial order is for 100 aircraft, 
with the first production model slated 
to roll out in September, 1960. Dassault 
hopes to be building the Mirage at a 
rate of nine per month by mid-1961. 


Mirage Market 


Mirage IIIA is powered by a Snecma 
Atar 9 afterburning turbojet engine pro- 
ducing 13,200 Ib. thrust plus a SEPR 
rocket engine of 3,300 Ib. thrust, the 
rocket used in the interceptor configura- 
tion. Failure of French to interest 
West Germany in the Mirage probably 
means other export possibilities won't 
materialize. French were hoping on a 
larger market for the Mirage. 

Other than the Super-Mystere and 
Mirage, the air force has shown little 
financial interest in other types of 
manned front-line aircraft. Ironically, 
the air force still refuses to put amy 
money into lightweight fighters despite 
the variety of existing French designs 
of this type. French dropped their 
earlier intention of ordering 48 Fiat 
G. 91 strike fighters when they learned 
their Breguet ‘Taon strike fighter, slated 
to be ordered as NATO’s second gen 
eration lightweight fighter, will be by 
passed by NATO in favor of a third 
generation aircraft, probably a VTOL 
or STOL type. 

Bulk of air force transport is handled 
by Nord Aviation’s twin-engine Norat- 
las aircraft, of which 200 have been 
ordered and mostly delivered. Nord is 
working with German interests on the 
development of a turboprop successor 
to the Noratlas, which is also being 
delivered to the German Air Force in 
quantity. The new transport, if built, 
will be powered. by two Rolls-Royce 
l'yne engines. Maximum gross weight 
reportedly will be 99,000 Ib. and pay- 
load will be 17,600 Ib. The air force 
also is taking delivery of its four Bre 
guet 675 Sahara cargo transports. Sa- 
hara is a modified version of Breguet’s 
763 Deux Ponts. The air force origin- 
ally ordered 15 Saharas, then last year 
cut the order back to four. 

Another French transport design 
centers on Breguet’s 940 STOL experi- 
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NEW"NO-MA >” 


ACCO 


for Better 
Values 


TRU-LOC 
SWAGED FITTINGS 


ae * 


Eliminates Instrument Interference! 


e Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, ““No-mMaG’’ has 
these characteristics: 


NON-MAGNETIC PROPERTIES... 
“‘No-MAG” cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
“‘No-MAG”’ cable eliminates instru- 
ment interference from cable mag- 
netism. 


CORROSION RESISTANCE. 

New ‘“‘No-MaAG”’ cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made orf standard stainless steel. 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new “‘NO-MAG”’ cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE. 
Preformed construction and careful 
processing give new ‘‘NO-MAG 
cable high fatigue resistance. 


HIGH ABRASION RESISTANCE... 
New ‘“'No-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 


TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with “‘NOo-MacG”’ 
on many applications where the 
characteristics of ‘‘NO-MAG’” are 
required. 

USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New “‘NO-MAG”’ 
is furnished in sizes from 1/16” to 1” 
in all of the standard aircraft cable 
constructions. 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


Automotive and Aircraft Division 


co 


AMERICAN CHAIN & CABLE 








601 Stephenson Bidg., Detroit 2 
6800 East Acco Street, Los Angeles 22 + Bridgeport 2, Conn. 
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STRESS - P.S.1. (Mean thread area) 


Low Load: 10% Maximum Load 


ension - est 


1/4-28 Protruding Head Bolt 
‘Part: EWSB 926 
156,000 psi Minimum Shear Strength 
Tested with EWSN 926-4 FLEXLOC Nuts 
Results of each Specimen Tested Indicated Chart No. : 558 
Testing Speed =1650 CPM | Date: 11/20/57 


LABORATORIES 


Pounds 


Loc 


CYCLES TO FAILURE 


New SPS super bolts and companion locknuts provide exceptionally high strength-to-weight ratio at Mach 3-4 skin tempera- 
tures, cut shear bolt weight 25-50% in new aircraft/missiles design. Head-to-shank fillets are cold worked after heat treat for 
maximum fatigue resistance. Bolts are made in three different wrenching configurations, any one of which will induce over 
50% of ultimate fastener strength. 


New SPS super bolts offer 
120,000 psi shear 


High strength, high temperature 
fasteners can save several hundred 
pounds per airframe 
At 900°F these new SPS Super High Strength Shear 


Bolts are 71% stronger than the best standard shear 
fasteners now in use (NAS 464, 333). At room tempera- 
ture they are 64% stronger. They automatically save 
you 25-50% in shear bolt weight because they replace 
conventional fasteners one to two diameter sizes larger 
... with no compromise in reliability. On a large air- 
frame, this can mean a saving of several hundred pounds 
in shear bolt weight alone. Furthermore, the use of 
smaller fasteners often permits miniaturization of related 
parts in a joint, resulting in additional weight savings. 


Forged from 5% chrome high-strength steel, the new 
bolts are furnished in two series: 132,000 and 156,000 
psi shear strength at room temperature. The material 
of which they are made is heat treated to 220,000 and 
260,000 psi tensile strength respectively, making these 
the strongest shear fasteners ever offered the aircraft/ 
missiles industry. 


We also manufacture precision titanium fasteners / 


strength at 900°F 


Both series of the new SPS Super High Strength Shear 
Bolts are available in standard sizes 10-32 through 
%-18, with either 100° flush heads (Hi-Torque or Torq- 
Set wrenching feature) or protruding heads (12-point 
external wrenching feature), and with companion lock- 
nuts of new design. Bolt and locknut are finished in a 
diffused cadmium-nickel plate that resists the acceler- 
ated oxidation effects of high temperatures and corro- 
sion at room temperature. For complete information, 
write Aircraft/Missiles Division, STANDARD PRESSED 
Steet Co., Jenkintown 3, Pa. 





HIGH RELIABILITY 


SPS research is continually developing fasteners with 
higher standards of predictable performance. By install- 
ing SPS high-reliability fasteners in your assemblies, 
you increase overall product reliability. 


For more information on the full meaning of reliability, write 
for a copy of the new SPS booklet “High Reliability.” 











write for free booklet 


Jenkintown - Pennsylvania 





Standard Pressed Steel Co. « The Cleveland Cap Screw Co. e 
Columbia Steel Equipment Co. ¢ National Machine Products Co. 


@ WNutt-Shel Co. @¢ SPS Western @ Standco Canada ltd, ¢@ 
Unbrako Socket Screw Co., ltd. 
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mental cargo-passenger transport which 
flew for the first time last May. Air- 
craft is powered by four Turbomeca 
Turmo II turboprops of 400 eshp. each 
nd uses blown-wing principles for short 
takeoff runs. Breguet plans to build a 
larger version—the 941—of 18 tons with 
9 ton payload. Engines would be 
four General Electric T-58s. Company, 
through its technical agreement with 
Piasecki, hopes to get U. S. backing 
The air force’s third mission—devel 
opment of strategic striking power—is 
still a long way off. De Gaulle’s gov 
ernment, like other government’s before 
his, doesn’t want to man U. S. IRBMs 
unless control over the nuclear warhead 
is French-held. Since the U.S. refuses 
this, the French continue to push on 
with development of a nuclear weapon 
system. French ability to explode a low 
vield nuclear device probably exists to- 
lay, or is very near. But the French 
ilize there is a long and expensive road 
between exploding a cumbersome nu 
clear device in the Sahara and the pos- 
session of a nuclear weapon system 
capable of attacking a target several 
thousand miles away. Nonetheless, the 
French appear determined to make the 
c ffort 
While work continues on the nuclear 
bomb, French still haven’t decided on 
its vehicle. Dassault’s Mirage IV, twin 
jet two-place bomber capable of flying 
it Mach 2 plus, won't fit the require- 
ment. Mirage IV was slated to be pow- 
cred by two Snecma Super-Atars capable 
of delivering from 18,000 to 20,000 Ib. 
of thrust each. French now intend to 
use the Mirage IV, powered by two Atar 
9s, as a development vehicle for a larger, 
probably Mach 3, bomber. First flight 
of the Mirage TV with its Atar 9s is 
slated for this month. Final version of 
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the Mirage Mach 3 bomber is probably 
three to five years distant, at which time 
the French hope to have refined their 
atomic bomb. 

Powerplants of the Mirage Mach 3 
bomber probably will be turbojets, cither 
French or foreign, but there is some 
talk that the air force remains interested 
in a ramjet-turbojet combination. Such 
talk is bolstered by fact that Nord’s ram- 
jet-turbojet experimental interceptor, 
Griffon 2, is still supported by Air Min 
istry, though not very handsomely. The 
Griffon, of which only one prototype 
exists, completed during the year a 
series of flight tests which carried the 
aircraft to Mach 2.1. It will be used to 
continue studies on this combined form 
of high-speed propulsion 

IRBM development is still in the 
study stage. During the vear several 
l'rench companies, mostly aviation and 
chemical, formed a group—F'rance-Rock 
ets—with the aim of studving problems 
of building IRBM type weapons in 
France. Many industry officials, more 
aware of the industry's limited potential 
than most government leaders are, con 
clude France shouldn't attempt to go 
into the IRBM building business. 


Missile Progress 


French development of smaller mis 
siles, however, has been fairly successful 
Nord Aviation enjoyed considerable suc 
cess with its $S.10 and SS.11 anti-tank, 
wire-guided missiles. In addition to Eu 
ropean orders, Nord received a substan 
tial order during the year for SS.10s 
from U.S. Army, and hopes to get the 
SS.10 accepted as the standard U.S 
Army anti-tank weapon. In this case 
the missile would be built in the U.S. 

Nord also is producing large quanti- 
ties of its 5103 air-to-air missile for alr 


extra 
protection 
against 
in-flight 
engine 
failure 


CHIP 
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“THE MILITARY REQUIREMENTS FOR MOON BASE” 
This is the title of one of four major proposals developed 
within the past 12 months by Martin for the military and 
astroscientific branches of our Government. The impor- 
tance of this proposal is two-fold: the inevitability of 
an actual moon base program by this country within the 
next 5 years, and; we could and can undertake such 
a project now— not in theory but in “hard’’ engineer- 
ing design. In preparation for that inevitability, Martin 
already has built the capability for it. One important 
step was the creation of the Space Flight Division*, 
which is now directing Phase 1 of Project DYNA-SOAR. 


*The Space Flight Division is one of the 7 divisions of Martin 
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force use as well as some NATO sales 
The missile is about 8.5 ft. in length 
weighs just under 300 Ib. Guidance i 
by radio. Second French air-to-air mis 
sile, being turned out in smaller quan 
tities, is the Matra 510 which weighs 
about 375 Ib. and flies at Mach 2 

lrench are also working on several 
types of tactical and defense type mi 
siles about which little is known. Sud 
Aviation reportedly is turning out pro 
duction quantities of a tactical ground 
to-ground missile called the Smasher 
The missile currently is being phased 
into an Army unit in North Africa 
Nord is working on a ramjet anti-ain 
craft missile, but no information i 
available. Company is testing a nev 
twin-ramjet Mach 2.5 target missil 
This will replace its turbojet CT-20 
target missile which has been pro 
duced in quantity 

logether with four other NATO Eu 
ropean nations, the French expect t 
build the Army-Raytheon Hawk low 
altitude air defense missile, though 
many French industry officials are un 
happy about the deal. They would 
rather see U.S.-backing for European 
production of a European-designed mi 
sile. It isn’t likely the French Defens 
Ministry can finance Hawk producti 
without cutting back on certain Fren 
projects. French Army, however, want« 


the Hawk 
Navy Ambitions 


In contrast to the air forces’ multi 
mission outlook, the French naval air 
arm continues to keep its ambitions 
rather restricted. It is still waiting 
for its first postwar aircraft carriers 
the Clemenceau and Foch—whose con 
struction has been delayed for lack of 
funds. New Navy equipment on order 
includes 75 Breguet Alize three-plac« 
anti-sub aircraft powered by a singl 
Rolls-Royce Dart turboprop. Five pr 
production Alizes have been built, and 
delivery of first production model is 
scheduled for May. Navy also wants to 
order at least 50 Dassault Etendard 
IVM single-seater attack aircraft, but 
as yet hasn’t been able to find the neces 
sary funds. Etendard [VM is powered 
by a Snecma Atar 8 delivering 9,700 Ib 
thrust. Navv also has ordered 30 car 
ner versions of Fouga’s jet trainer, the 
Magister 

Still in the planning stage for th 
navy is a helicopter-carricr and several 
missile launching ships 

Navy ASW projects center mainly on 
the current NATO competition under 
which Breguet’s turboprop paper proj 
ect may be built by several NATO na 
tions. The Breguet ASW aircraft would 
be in the 38-ton class and be powered 
by two Rolls-Royce Tyne turboprop 
Scheme is being held up by lack of 
financing. Meantime navy this year is 
taking delivery of ten Martin P5M-2 


283 





Preserver of Peace... 


Air Force 
““Sunday 
Punch” 


Boosted into space by the fiery thrust of three 
huge rocket engines, the seven-story Atlas inter- 
continental ballistic missile roars upward from 
its Cape Canaveral launching pad. Quickly it 
sheds the frost encrusting the liquid oxygen 
tank and races to its predetermined destination 
in the far reaches of the globe. In its size and 
range and capability, the Air Force Atlas is a 


commentary, for all the world to heed, of the ne- 
cessity to maintain the peace. RCA’s Missile and 
Surface Radar Department has been privileged 
to design and develop ground check-out, launch 
control and cabling equipment as a major sub- 
contractor to Convair (Astronautics) Division 
of General Dynamics Corporation, the Atlas 
prime weapons systems contractor. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 


Tmk(s) ® 


CAMDEN, N. J. 
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SUD VOLTIGEUR 


BREGUET 940 STOL 


twin engine patrol aircraft under U.S 
military aid. Martin aircraft will be 
based at Dakar. 

Army’s recent entry into aviation re- 
mains restricted to light aircraft and 
H-21 helicopters, all concentrated on 
meeting Algerian military needs. Re- 
cently the army placed an order for 150 
Nord Aviation 3400 observation air 
craft. This airplane flew for the first 
time early in 1958. The two-place air- 
craft is powered by a 260 hp. Potez in- 
verted six cylinder engine. High lift 
wing permits low speed flight of 44 
mph. 

In the export field, the industry did 
fairly well with its known products 
Sud Aviation during the year brought 
its backlog of firm Caravelle orders to 
50 aircraft. George Hereil, Sud presi- 
dent, thinks there are 50 more orders 
to be picked up outside of the U.S 
Initial Caravelle service will begin May 
15 by SAS and Air France. Under a 
new agreement with Republic Aviation, 
Sud hopes to take another crack at the 
U.S. market. 

This year Sud will turn out 20 Cara- 
velles. Production rate by May, 1960, 
will be four per month. This figure will 
be carried to five a few months later. No 
major modifications are planned for the 
Caravelle in the years ahead, though 
company expects to improve perform- 
ance with more powerful engines. 

Sud’s helicopter division continued 
to take a good share of the company’s 
activity. At the beginning of this year 
325 Alouettes had been delivered out of 
a series of 500 to be built. The five- 
place, turbine-powered helicopter has 
been sold to over a dozen military and 
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civil users outside France. During the 
year Sud firmed its agreement with Re 
public Aviation under which the U.S 
company will assemble and eventuall) 
manufacture Alouette in the U.S. Re 
public is also interested in Sud’s new 
three-turbine helicopter which is du 
to fly this month. Sud 3200 is powered 
by three Turbomeca ‘Turmo free-turbin« 
engines producing about 400 shp. each. 
Gross military weight is 16,530 Ib., gross 
civil weight is 15,650 Ib. Service ceiling 
is just under 10,000 ft. and top speed 
is 130 kt. 

Sud’s third helicopter, its two-placc 
Djinn, during the year won its U.S 
airworthiness certificate. Sud had de 
livered 125 Djinns at the beginning of 
1959. with another 50 on order. Both 
the Djinn and Alouette were used 
throughout 1958 by French forces in 
Algeria. U.S. Army and Navy also 
tested both helicopters during the year 

In addition to work on its three 
helicopter designs, Sud has begun as 
sembling Sikorsky S-58s under license. 
The French military ordered 223 S-58s 
of which Sud eventually will build 150, 
both in H-34 and HSS versions. French 
order for 100 Vertol H-2ls was com 
pleted during the year 

With the Vautour reaching the end 
of its production, Sud’s remaining mili- 
tary aircraft activity centers on its Vol 
tigeur. French Defense Ministry plans 
to order the aircraft in substantial quan- 
tity, and there are reports of U.S. Army 
interest. Informal talks have gone on 
between Sud and Beech Aircraft on 
U.S. license rights 

Voltigeur is powered by two Turbo- 


meca Bastan turboprops developing 








METROPOLITAN 


MIAMI 


HAS BECOME THE 
INDUSTRIAL GIANT 
OF FLORIDA? 


HAS 2,400™ 
MANUFACTURING 


CONCERNS 
NOW IN OPERATION? 


FOR THE FOURTH 
CONSECUTIVE YEAR, 


HAS GAINED ONE-THIRD 
OF ALL NEW 


MANUFACTURING JOBS 
IN THE STATE? 


Send for new complete economic 
study of Metropolitan Miami 


A 30 section, complete economic 
survey has just been prepared with 
complete data which will assist in 
determining how your particular 
operation can profit here. This 
important study will be mailed to 
you in strictest confidence — if 
you write, on your letterhead, to 
the address listed below. Sorry— 
we can’t accept employment resu- 
mes. Seems like everyone wants to 
live in Miami. 


John N. Gibson, Director 
Dade County 
Development Department 
Section 70 
Chamber of Commerce Building 
345 N.E. Second Avenve « Miami, Florida 
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NEW SUB-MINIATURE ACCELEROMETER... 


full-size performance in the 
smallest package yet 


This new Humphrey sub-miniature accelerometer with poten- 
tiometer pickoff is only one inch in diameter and less than 
one-and-one-half inches long. It is ideal for precision inertial 
sensing in minimum space 


UNIQUE DESIGN 


This new instrument, known as the LA29-0100 series, employs 
a unique integral weight and dry-gas damper combination 
Simplified design with minimum number of parts reduces 
cost and improves reliability. It is available in a variety of 
accelesation ranges and potentiometer characteristics to fit 
your requirements 


FOR TOUGH ENVIRONMENTS 


These accelerometers are hermetically sealed, dry-gas filled 
instruments containing no plastic or other materials affected 


by high temperatures. Performance is practically unaffected 
by temperatures ranging from —75°F to +200°F. Satisfactory 
performance may be obtained at temperatures to 400°F. The 
LA29-0100 will operate well under the most severe vibration 
and shock conditions. Weight is approximately four ounces 
Humphrey welcomes the opportunity to discuss your accel- 
¢erometer requirements with you. Write or phone today 





DEPT. AW-39, 2805 CANON STREET e SAN DIEGO, CALIFORNIA 
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MAX HOLSTE SUPER BROUSSARD 


about 750 shp. each. Early this year 
the company lost the first prototype in 
accident which killed the three-man 
crew, including Roger Carpentier, a top 
French test pilot. Sud is also pushing a 
civil version of the Voltigeur, the Diplo- 
mate, which is pressurized and uses 
ibout 67% Voltigeur parts. There 
could be a bright production future for 
the Voltigeur as replacement for the 
several hundred Dassault MD-315 liai 
son aircraft still in use by the French 
military. 

Snecma, the big State-owned engine 
company, is facing a drop in business. 
Up to now it has been busy supplying 
engines for the Noratlas, Vautour, Mys- 
tere and Super-Mystere, but now these 
production runs are ending. Company's 
latest production turbojet development, 
the Atar 8, and the afterburner ver 
sion, the Atar 9, won’t be produced in 
quantity. Atar 8 is to be used in Des- 
sault’s Etendard IVM, of which the 
navy will buy 50 when its finds the 
money. Atar 9 is to be used in the 100 
Mirage IIIs ordered by the air fore 
Beyond these two projects there doesn't 
seem to be much business in the offing 
for Snecma. 

Company's so-called Super-Atar, an 
ill-steel engine designed for speeds in 
Mach 3 category and rated between 
18,000 and 20,000 Ib., has an uncertain 
future. Even if eventually used in Das- 
sault’s Mirage IV bomber (AW Feb. 9, 
p. 23), only a limited number of these 
uircraft will be built. 

Actually, Snecma has had to finance 
levelopment of its Super-Atar out of 
company funds. 

Future of Snecma’s Coleopter annu- 
lar-wing, Flying Atar, is also under a 
cloud. During the year, unable to get 
sufficient development funds from the 
French Air Ministry, Snecma signed an 
agreement with German Defense Min- 
istry under which German funds are 
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being pumped into the program 
Snecma is experiencing the usual difh 
culties with its VTOL project. As yet 
the company hasn't attempted conver- 
sion to horizontal flight with the Flying 
Atar, though it says it hopes shortly to 
begin free flights with its Coleopter, 
“during which the tilting to horizontal 
will be gradually carried out.” 

In contrast to Snecma’s problems, the 
private French engine firm, Turbomeca, 
continues to enjoy fat order books and 
a promising future. Company already 
has produced over a thousand Marbor« 
880 Ib. thrust turbojets, mainly for the 
Fouga Magister and Morane-Saulnier’s 
five-place executive jet, the Paris, of 
which about 100 have been ordered by 
French and foreign buyers. Turbo- 
meca’s monthly Marbore production 
rate of 30 is being boosted to 70. 

Next in order of importance for Tur 
bomeca are its Artouste and Palouste 
gas turbine engines used, respectively, 
in Sud Aviation’s Alouette and Djinn 
helicopters. Company's future helicop 
ter business seems assured 
furmo III free turbine engines will 
power Sud Aviation’s new triple-turbine 
SE 3200. 

lurbomeca expects a good deal of 
success with its new turboprop, the Bas 
tan, which currently delivers 750 eshp 
Ihe Bastan already is scheduled to 
power several new prototypes. Besides 
Sud’s Voltigeur, two Bastans will be 
used in Max Holste’s Super-Broussard, 
a new French civil transport scheduled 
to fly early in 1959. The Super-Brous 
sard will carry 17-20 passengers. ‘Tur- 
bomeca also hopes to sell the Bastan as a 
retrofit engine for a Beech 18 twin- 
piston liaison aircraft 

During the year two Bastans were 
mounted on a Beechcraft in a test pro- 
gram jointly carried out in France by 
Beech engineers and an affiliate of Sud 
Aviation. 


since its 
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Typical Aircraft Pump 


Type G6 or G9. Rated capacities at 2500 
rpm: 220 or 425 gph. Sheft operation op- 
tional. Weight with variable pressure relief 
valve: 2.6 Ibs. Type F-10 available without 
relief valve for use as transfer pump. 


TITAN 


Positive Displacement 


rotory FUE] PUMPS 


“heavyweights” 
where fuel economy is dollar-and-cents 
business, TITAN FUEL PUMPS have hung 
up a performance record hard to beat 
Specified as original equipment on hun 
dreds of thousands of aircraft, trucks, 
buses and stotionary diesels, Titan Pumps 
billions of 
High quality 


Among the horsepower 


have accounted for low-cost, 


trouble-free payload miles 
Another is proven, simple, 
low-maintenance design. For a convincing 


pump demonstration call us — or write your 


is one recson 


engine manufacturer 


ARE 

PRECISION 
BUILT 

BY 
PRECISIONEERS 


TITAN PUMP AND 


ENGINEERING CORP. 
Novi, Michigan 


PuMmPrs 


Pumps for any Engine Design * Most 
Fuels * And a Variety of Engine Mount 


ng and Drive Conditions 
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COMPLETE LINE 125 C 


SERVO MOTOR TACH GENERATORS 


O YOUT PTeCist Spt CLTICATION 


400 CPS SERVO MOTOR — TACHOMETER GENERATORS 


Oster Type 
a. 2 
Lon os | |e %G Stal on iN. ma | aia | | 


40/20 
115/57.5 
52/26 
26 
26 
36/18 
115/57.5 
40/20 
115/57.5 
115/57.5 
57.5 
115/57.5 
115/57.5 


8MTG-6201-01 
*10MTG-6228-02 
1OMTG-6229-12 
*10MTG-6229-03 
10MTG-6229-15 
*10MTG-6232-05 
LIMTG-6251-13 
11MTG-6251-00 
LIMTG-6254-01 
1SMTG-6280-01 
t*1SMTG-6276-03 
18MTG-6302-02 
18MTG-6302-04 


*These units designed for 85°C ambient but same characteristics can be designed for 125°C. Additional 21.4 watts for heater, the values given are independent of ambient temperature. 


MANUFACTURING CO 


rSalelsliome 28 AL tlela. 
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Canada’s CF-105 Choice Shapes Future 


Ottawa—Canada made a major de- 
cision last month that will shape the 
future of its aircraft industry and 
its defense forces: deciding not to 
go ahead with its home designed and 
built manned interceptor, the Avro 
CF-105 Arrow. The alternative is to 
rely on the Boeing Bomarc pilotless 
interceptor. 

This key decision came just at the 
time Canada is observing the 50th 
anniversary of the first flight of an air- 
craft in the British Commonwealth 
made by J. A. D. McCurdy at Bad- 
deck, Nova Scotia, Feb. 23, 1909. 


Thirty-seven CF-105s are on order 
for the Royal Canadian Air Force, al- 
though the original RCA Astra naviga- 
tion fire control system tailored for the 
airplane has been dropped (AW Nov. 
10, p. 31). The 26 unbuilt planes are 
canceled. The twin-engine fighter is 
powered by Orenda Iroquois turbojet 
and estimates call for Mach 3 capability. 

The government in recent months 
had intimated the cost of the Arrow is 
too high, that it cannot be integrated 
into the SAGE system, that North At- 
lantic ‘Treaty Organization countries 

nd the United States failed to order it 
although it is the fastest interceptor at 
present available to the western world, 
and that Canada will place its defense 
reliance on the Bomarc missiles and the 
U.S. Air Force. 

Decision on the Arrow and the 
Orenda Iroquois will be important to 
A. V. Roe Canada Ltd., which owns 
both Avro Aircraft and Orenda Engines 
Ltd., at Toronto. The two firms em- 
ployed about 13,000 people, and had 
built up the largest Canadian aeronau- 
tical design staff in the postwar period. 
Decision not to go ahead with the Ar- 
row will mean the breaking up of the 
design team, although both companies 
will continue some operations. 

Orenda Engines has formed a sub- 
sidiary company to service British diesel 
engines in Canada. Avro Aircraft has 
been at work for some years on a “flying 
saucer,” first for the Canadian govern- 
ment and then for the United States 
government. This aircraft is expected to 
have peacetime uses as well and is one 
of the projects which will keep Avro 
Aircraft busy. 

First flight of the flying saucer or fly- 
ing jeep is expected soon. 

Late in 1958 Avro Aircraft wheeled 
out the last of 600 CF-100 twin-jet 
interceptors for the RCAF and the Bel- 
gian air force. The CF-100 is in squad- 
ron use with the RCAF in Europe and 
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Canada, powered with Orenda engines. 

While the Avro organization and its 
suppliers await word from Ottawa, the 
other Toronto aircraft manufacturer, 
de Havilland Aircraft of Canada Ltd., 
is filling orders from all parts of the 
world for its single-engined Beaver and 
Otter transports, for the United States 
Army and the Canadian Army with its 
twin-engined Caribou transport which 
was first flown last summer, and with 
completion of an order for the Grum- 
man CS2F-1 Tracker for the Royal 
Canadian Navy. De Havilland is the 
only one of the three major aircraft 
manufacturers in Canada which is not 
entirely reliant on military orders. 

The third major Canadian aircraft 
manufacturer, Canadair Ltd., Montreal, 
subsidiary of General Dynamics Inc., 
is producing the CL-28 Argus coastal 
reconnaissance aircraft for the RCAF, 
a long-range transport version for the 
RCAF, the CL-44; the medium-range 
CL-66 transport, and a_ jet~ trainer, 
the CL-41 

The Argus and CL-44 are based on 
the British Bristol Britannia commer- 
cial transport, while the CL-66 is a 
turboprop version of the Convair 440. 
Canadair in 1958 finished production 
of the T-33 jet trainer and the last of 
1,815 Sabre single-engined jet fighters 
for the RCAF, Royal Air Force, USAF, 
and various NATO countries. Canadair 
is to receive an order this year for com- 
ponents for the Bomarc missile, when 
Canada begins construction of Bomarc 
bases in northern parts of Ontario and 
Ouebec. Sites for these bases were un- 
cr survey early this year. Canadair is 
lso expected to receive some orders this 
pring from the USAF as part of closer 
U.S.-Canada defense integration. 

Canadian Pratt & Whitney Ltd., 
Montreal, is manufacturing a number 
of engines, including the R-2000 for 
the de Havilland Caribou, the R-1340 
Wasp and the R-1820 for the de Havil- 
land Otter and CS2F-1, Tracker. 

Also at Montreal Rolls-Royce of 
Canada has this past year added 27,000 
sq. ft. of floor space and a third test 
engine cell for overhaul of its Dart 
turboprop engines on British Vickers 
Viscount aircraft, and has arranged for 
servicing the Tyne and Conway engines 
to be used on Vickers Vanguard and 
Douglas DC-8 aircraft ordered by 
lrans-Canada Airlines. 

Bristol Aeroplane Co., with plants 
at Montreal, Winnipeg and Vancouver, 
is largely engaged in overhaul of Proteus 
engines and others used on its Britannia. 

Fairey Aviation Co. of Canada Ltd., 
maintains overhaul plants near Halifax 
on the east coast and at Vancouver on 
the west coast for servicing military and 
civilian aircraft, especially its naval air- 
craft used by the Royal Canadian Navy 
and the RCAF 


To keep up with the growth of air 
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RELIABILITY 


and 


EEMCO MOTORS 


...are synonymous for 
unfailing missile performance 


hen it comes to specifying source for a special motor for a 
critical missile application, your first thought should be San 7 ates et 
EEMCO .. . a specialist in this field for over 17 years. EEMCO has Motor Torque : 25in.ibs.  12inibs. 
designed and produced hundreds of special motor types for the ~ P.M. 3 eal ga - br — 
. eee : . " . min : 
leading missile and airframe manufacturers during this period. Guba rae sanaed of 34 eaten: 
Recognition of the matchless reliability of EEMCO motors is any 4 min. @ 25 in. Ibs., 
the fact that they are components on the majority balance at 12 in. tbs. 
of today’s missiles and supersonic aircraft. 
The four types illustrated are typical of 
various EEMCO motor performance Type D-1082-1 4uP 24P 
characteristics. Why not discuss your Weight : 13.87 Ibs. 13.87 Ibs. 
; : Motor Torque : 25 in. Ibs. 25 in. ibs. 
motor requirement with EEMCO? RPM. 10,000 11,500 
Terminal Voltage : 27 voltsDC 27 volts DC 
Operation: 


2 minutes max. @ 25 in. ibs. 
plus 10 min. max. @ 12 in. Ibs. 


Type D-1029-1 
Weight: 


R.P.M.: 

Terminal Voltage : 

Duty Cycle: 4.5 HP for 7.5 minutes 
6.0 HP for 20 seconds 
2.0 HP for 30 minutes 


tT: 


EEMCO rotary and linear actuators also are of :nmatched 
precision and reliability... again the result of 
specialization in this field for many years. And lightweight 
high output starter-generators are now in production 

at EEMCO for aircraft and missile applications as well as 
for the automotive industry . . . more recognition of the 
superiority of EEMCO know-how in this specialized field. 
Please discuss your requirements with EEMCO. 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 
4612 West Jefferson Boulevard, Los Angeles 16, California — Telephone REpublic 3-0151 
DESIGNERS AND PRODUCERS OF HIGH PRECISION MOTORS, ACTUATORS, AND RELATED EQUIPMENT... EXCLUSIVELY! 
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serendipity 


probing beyond present knowledge... seeking to improve the 
bases for tomorrow's space concepts...It is this exciting opportunity 

serendipity that confronts the professional minds at Martin- Denver. Possibl) 
you, too, would enjoy this stimulus for greater personal and scientific recognition 


j 


If so, we invite you to write or call N. M. Pagan, Director of Technical and 


Scientific Staffing, The Martin Co., P.O. Box 179,(C-2), Denver 1, Colorado 
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trafhe and use of faster aircraft the 
Canadian government has begun con- 
struction of new terminals and enlarg- 
ing airports right across Canada. Under 
construction at present are new termi- 
nals at Montreal, Toronto, Ottawa and 
Winnipeg, among major cities. Each is 
getting a different tvpe of terminal, 
with Winnipeg and Toronto being the 
most unusual. Both will use a number 
of self-contained terminals where up to 
10 aircraft can be loaded or unloaded 
at a time, contain car parking facilities, 
customs and immigration rooms, and 
all amenities, as well as heliports on top 
of each terminal building. New facili- 
ties are being built including the areas 
in the far north for polar route services. 

An inventory of Canadian aviation 
must include the numerous aerial serv- 
ices in operation, including flight train- 
ing through clubs and private com- 
panies, aerial survey operations from the 
international border to far above the 
Arctic Circle by private companies, 
aerial survey work by these Canadian 
companies throughout the world, and 
the vast use of helicopters for natural 
resources exploration. Okanagan Heli- 
copters Ltd., operating in the far north 
and western Canada, uses Sikorsky 
S-55s and the French Alouette jet- 
powered helicopters. The company has 
also ordered British Fairey Rotodynes 

Spartan Air Services Ltd., Ottawa, is 
using Bell and Vertol helicopters, and 
long with Kenting Helicopters, Osh- 
ywa, Ont., is doing much aerial pho- 
tography and survev work in Canada’s 
Arctic and throughout South America 
and Asia. Photographic Survey Corp., 
foronto, and Spartan Air Services are 
doing much high level aerial photog- 
raphy in the Canadian Arctic. 

lhe RCAF, in addition to its mili- 
tary operations, is now flying its two 
de Havilland Comet jet transports 
across the Atlantic Ocean with full loads 
three times a month. The RCAF Air 
lransport Command is filving regular 
service with freight and personnel on 

weekly basis to Pisa, Italv, for the 
Canadians with the United Nations 
Emergency Force in the Near East 

lhe RCAF operates an air division in 
[’'urope in France and West Germany, 
ll squadrons being equipped with the 
Avro CF-100. Canadian domestic 
RCAF squadrons now have all been 
equipped with the CF-100. On the 
oastal command services the RCAF is 
replacing its Lancaster aircraft with 

S.-produced Neptune aircraft and 
the Canadair-built Argus 

Canada has stopped experimental 
production of missiles, but the RCAF 
has tested the Ryan Firebee. The 
Canadian government has announced 
that the Bomarc missile will be used in 
Canada, and work is to start soon on 
sites in northern Ontario and Quebec. 
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Genera! Elet 


-{ay New look in x-ray inspection! 


in industry 


GENERAL ELECTRIC TVX— 
instant, continuous 
production-line inspection 


Put your inspection program on television! Gen- 
eral Electric's TVX x-ray image intensification 
system is literally a closed-circuit telecast of your 
production line, with the picture formed by an 
X-ray sensitive camera, View it anywhere — in 
another room, another building — within 1400 
feet of the monitor. 

TVX is 100% safe for the inspector. You can 
use any intensity you need with the monitor re- 
mote from the radiation area. Versatile too, it will 
vary image size from Y, to 3 times that of the 
object. Intensifies as it magnifies. 

The system uses a conventional x-ray generator, 
and a monitor with a 12-in. picture tube’ (at right 
showing honeyfomb weld) bright enough for 
viewing in normal room light. Any standard TV 
receiver will do as an additional monitor, 


XERORADIOGRAPHY— 
a permanent record 
in less than a minute 


Exciting news for inspection of light alloy cast- 
ings, weldments, small assemblies. Xeroradiog- 
raphy (zero-radiography) lets you view results 
within one minute after exposure! If flaws are 
revealed, corrections can be made immediately, 
before expensive machining. 

Developed by Haloid Xerox, Inc., with the 
cooperation of General Electric X-Ray — Xero- 
radiography is a “dry"’ method of 100% inspec- 
tion — requires no x-ray film, no darkroom, no 
processing solutions. Metal plates are re-usable. 
And it operates easier than it spells! 

The plate at left typifies the outstanding clarity 
offered by xeroradiography. It also has the happy 
habit of highlighting detects with unusual emphasis. 


Your General Electric x-ray representative is the fellow to see 
for more information. Or, you can get specs and features data 
by writing General Electric X-Ray Department, Milwaukee 1, 
Wisconsin, Room WA-34, 


Progress ls Our Most Important Product 
GENERAL @@ ELECTRIC 
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with basic facts about alloy steels. Though much of the 
information is elementary, we believe it will be of interest 
to many in this field, including men of broad experience who 


XVI This is the sixteenth of a series of advertisements dealing 


may find it useful to review fundamentals from time to time. 


Copper: Its Principal Effects 


in Alloy Steels 





One of the best known of all metals, 
copper certainly needs no introduc- 
tion here. Its uses are legion. It is 
one of the best conductors of heat 
and electricity. It is popular with 
the housewife, essential to the engi- 
neer. But possibly not so well known 
is its very important function as an 
alloying element in certain types of 
steels. So used, copper increases re- 
sistance to atmospheric corrosion 
and also acts as a strengthening 
agent. 

Since copper does not oxidize in 
the steel melt, it can be added at 
any time during the course of the 
heat. Pure copper melts at about 
1980 deg F. 

Copper is added to steel in vary- 
ing amounts. The actual proportion, 
of course, depends upon the end 
product in mind. Some of the most 
widely used copper-bearing steels 
are those containing from 0.20 to 
0.50 pet. In these, copper has been 
found to increase corrosion-resist- 
ance without materially affecting 
mechanical properties. It has 
been found, too, that paint frequent- 
ly lasts longer on such steels than 
on the non-copper-bearing types. 

Among the best known of the 


copper-bearing steels are the high- 
strength, low-alloy grades developed 
in recent years. Generally speaking, 
the ductility of steels in this group 
is comparable to that of conven- 
tional structural steel. The yield 
strength, however, is usually higher. 
Copper, working as a team with 
chromium, nickel, and phosphorus, 
substantially raises the level of cor- 
rosion-resistance in these steels; yet 
its presence does not adversely affect 
welding characteristics. 

Copper-bearing steels are a sub- 
ject in themselves, a subject in 
which Bethlehem metallurgists are 
well versed. If you would care to 
know more about this interesting 
group of steels, feel free to con- 
sult with our technicians. They will 
gladly work closely with you and 
help with any problems you may en- 
counter. And please remember, too, 
when you need alloy steels of any 
kind, that Bethlehem manufactures 
the full range of AISI standard alloy 
grades, as well as special-analysis 
steels and all carbon grades. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products 
ere sold by Bethlehem Pacific Coast 
Stee! Corporation. Export Distributor: 
Bethlehem Steel Export Corporation 
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Germany Girds to Produce F-104, G.91 


By Edith Walford 
Bonn—German Luftwaffe is aiming towards a combined capability in inter- 
ception, ground support and strike aircraft by the early 1960s. 
First major step towards achieving this capability was the firm decision of 
the Defense Ministry to buy or produce under license about 300 Lockheed 
F-104 Starfighter interceptors and 200 Fiat G.91 lightweight strike fighters 


(AW Dec. 8, 1958, p- 28). 


This decision was taken after delays 
and postponements over a period of 
nearly two years while German experts 
were flight testing and evaluating 14 
contestants for the big order: three 
British, one Swedish, two French and 
eight American aircraft. 


F-104 Production 


Original proposal by the West Ger- 
man Defense Ministry was to buy only 
a handful of Starfighters outright. The 
rest were to be manufactured under 
license in Germany. 

One of these deals has been the sub- 
ject of hard bargaining now for several 
months between Lockheed Aircraft 
Corp., General Electric Co., manufac 
turer of the Starfighter’s J79 engine, and 
the German Federal Republic’s Defense 
Ministry, which is the actual license 
holder. These negotiations came to a 
sudden head early in February when the 
Defense Ministry placed an order for 
96 F-104s and signed license agreements 


for construction of the remaining ma- 
chines by the German aircraft industry. 

Announcing the decision to buy 300 
Starfighters at a total cost of about 
$357-million, German Defense Minister 
Strauss said that the interceptor was 
“the best in the world.” 

Average price of those delivered from 
Lockheed to Germany will be $1,450,- 
000 each. Cost of the German-built 
series will probably be higher than 
standard because specially-developed 
electronic equipment will be installed 
at a cost of pan $325,000 per aircraft. 


Order Increase 


The increase in the original number 
of aircraft to be bought fully equipped 
is an indication that the Germans are 
taking a more realistic view of their own 
present production capabilities which 
cannot be stepped up appreciably in 
the immediate future. 

The order comprises six development 
aircraft, which will probably be deliv 


GERMAN insignia mark Armstrong Whitworth Sea Hawks ordered for the German navy. 
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ered first; 30 two-seat trainers; and 60 
with standard airframe-engine-configura- 
tion. 

The German Defense Ministry was 
continuing negotiations with Lockheed 
on cost, delivery dates, etc., as well as 
with General Electric for the produc- 
tion under license of the J79 turbojet 
engine. These will probably be made by 
Bayerische Motorenwerke (BMW) as 
the chief contractor, the German auto- 
motive industry sharing in the compo- 
nent work. The engine contract is 
expected to be signed by mid-March. 
Depending on the time required by the 
Germans to get the J79 into license 
production, the final number purchased 
could be between 200 and 300. 

Following final signing of this con- 
tract, the German Defense Ministry is 
expected to open talks with Fiat “on 
of Turin, Italy, on the purchase of 50 
and production under license of another 
150 G.91 lightweight strike fighters. 
The German Defense Ministry an- 
nounced its intention to equip the 
Luftwaffe with 200 of this type simul- 
taneously with the announcement of its 
F-104 Starfighter choice last November 
(AW Nov. 10, p. 33). 

The German aircraft industry is now 
faced with its most difficult task since 
its postwar resurrection. It lost 12 
valuable years of research and develop- 
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ment work during the postwar prohibi- 
tion to rebuild any of its strategic indus- 
tries. It has had time enough to realize 
that it must look to the license produc- 
tion of leading foreign aircraft like the 
ag oo and G.91 on which to base 
its rebirth. 

But even with these three long- 
hoped-for orders practically in _ its 
ene it looks like several months yet 

ore work can start in earnest. 

The German Defense Ministry's re- 
quirement calls for delivery of the first 
German-produced Starfighters by the 
end of next year or the beginning of 
1961 at latest. If, as some German 
sources claim, the Defense Ministry 
calculates with a production rate of 
only five to eight vm a month, this 
brings delivery of the final machines 
into the mid-1960s. 

Opinions are that this rate of pro- 
duction is too slow, that it will take 
the German aircraft industry more time 
than it can now afford to set up ade- 
quate production facilities, let alone 
find the skilled labor to control them. 
So far the companies concerned have 
done only a limited amount of pre- 
liminary planning for the big job ahead. 


Present Employment 


Present employment of the entire 
German aircraft industry is about 
10,000 people in all grades of skills. 
This is equivalent to about one-sixth 
the number employed by Lockheed 
alone. Of the 10,000 fewer than half 
are available in the companies tradition- 
ally concerned with fighter aircraft pro- 
duction in the south of Germany. Here, 
individual employment is about 1,000 
per company. 

Production of the F-104s and G.91s 
will probably be turned over to the 
three chief aircraft companies in South- 
ern Germany: Dornier-Werke GmbH, 
Munich-Neuaubing; Ermst Heinkel 
Fahrzeugbau GmbH, Speyer a/Rhein; 
and Messerschmitt A.G., Munich. The 
latter has a new assembly area now 
under construction and scheduled for 
completion next year. It will serve 
as a replacement for the two sepa- 
rated assembly areas at present in use. 
In addition, all three companies have 
lately been working on preliminary 
layouts for factory floors and trying to 
estimate their material requirements for 
the immediate future at least. But that 
is as far as their preparedness for the 
tough task now confronting them can 
go. 

It remains the opinion of many Ger- 
man experts that the license production 
in Germany of the F-104, the G.91, or 
for that matter of any other modern 
aircraft will swell its cost to a figure fat 
in excess of the price asked for such 
aircraft purchased fully equipped from 
abroad. 

Developments during the next few 
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@ RADAR/OPTICAL WEAPONS TRAINING SYSTEM 


Del Mar Engineering Laboratories’ Radop Weapons Training Systems 
are used extensively in the training of U. S. Navy Pilots. By firing rockets 
and missiles at inexpensive Radop Tow Targets and by using Radop 
Scorers to measure miss-distances in three-dimensions, the Navy saves 
U. S. taxpayers millions of dollars and introduces a higher degree of 
realism into training than is possible with other more costly systems. 


RADOP SYSTEM COMPONENTS 


1. RADOP TOW REEL — First to reel a target out in excess of seven miles 
...and in less time than required for the tow plane to reach its firing range. 


2. RADOP LAUNCHER — First launcher used to eject, tow, and recover 


<- 


targets in flight. ’ 
3. RADOP TARGET — First light- 





1 RADOP TOW REEL weight target to contain a special ra- 
dar reflector capable of being picked 
up on GCI radars at slant ranges 
up to 65 miles. Targets also avail- 
able with flares for missile exercises. 


4. RADOP SCORER — First unit to 
utilize motion picture and radar tech- 
3 RADOP TARGET niques to provide a positive measure- 
ment of miss-distances during rocket 
D firing runs, 


=— = 





For more information on Del Mar 
RADOP SCORER Diittee : 
. pa Radop Systems, write for Data File 
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months should be of decisive signifi- 
cance to the future of the German air- 
craft industry as a whole. The solution 
of the present production problem looks 
like a precedént and a pointer to the 
road the German aircraft industry must 
take from now on out. The question is 
whether it is more profitable for the 
German or any other European aircraft 
industry in the future to produce its 
own modern aircraft or to purchase 
them abroad. 

Flugzeug-Union-Siid G.m.b.H., Mu- 
nich, was formed in 1956 to coordinate 
erage facilities of its two member 

rms: Messerschmitt and Heinkel. Its 

first postwar assignment was the manu- 
facture under license of 210 French- 
designed Fouga Magister trainers for 
the Luftwaffe (AW March 3, 1958, 
p. 291). Production of this series has 
currently reached a rate of six a month, 
but only about 50 of the whole series 
have so far been completed. 

Towards the end of last year, Bélkow- 
Entwicklungen K.G., until then at 
Stuttgart but recently moved to Mu- 
nich, joined the Flugzeug-Union-Siid 
group to cooperate in “preparing for the 
bigger tasks of the future.” This design 
team is at present working on the de- 
velopment of high performance manned 
and unmanned aircraft. Other current 
studies of the group include a vertical 
takeoff and landing interceptor as a 
next generation supersonic fighter for 
the Luftwaffe. 


Team Formation 


Following the same pattern a new de- 
sign and development group called “‘Ar- 
beitsgemeinschaft G.m.b.H.” (Work- 
ing Team) has been set up to cooperate 
on the Defense Ministry orders for the 
Starfighters and G.91s. The German- 
produced planes are to be renamed 
Arge-104 and Arge-91. Member com- 

nies of the new group are again 

esserschmitt and Heinkel in addition 
to Dornier-Werke G.m.b.H. 

Messerschmitt and Heinkel expect to 
produce the F-104’s jointly while Dor- 
nier is likely to get the G.91 order. 

It will take Dornier approximately 
one more year to finish current produc- 
tion orders for its Do.27 six-seater 
STOL plane, which was the first and 
only postwar German aircraft to be 
ordered in large quantity by the Ger- 
man Defense Ministry. The Messer- 
schmitt-Heinkel produced Fouga Mag- 
isters will not complete their production 
runs for another two years. Conse- 
quently, Dornier will need new work 
long before the other two manufacturers 
are ready to carry out simultaneous pro- 
duction of the G.91 and F-104. 

The Heinkel and Messerschmitt 
plants are only on the order of a 
quarter-million square feet each. The 
Dornier works is the largest and best 
equipped of the three. Moreover, the 
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only available long runway in Germany 
is adjacent to the Dornier plant at Ober- 
pfaffenhofen near Munich where Dor- 
nier overhauls Canadair-built North 
American Sabre 5s and 6s for the USAF. 
But not even the Oberpfaffenhofen run- 
way is long enough to take the F-104s 
in anything but ideal weather con- 
ditions. For this reason the industry is 
awaiting Luftwaffe decision on where 
to build the military flight-test station 
to determine where to build its own 
runway required in future. It is felt 
that this decision should determine the 
choice of which firm gets the final as- 
sembly order. 

Apart from all this planning and pre- 
liminary work in connection with the 
Starfighter and G.91 license production 
orders, — German aircraft com- 
panies are either continuing mainten- 
ance or overhaul of foreign aircraft or 
concentrating on the development of 
their own designs. Heinkel is carrying 
out maintenance and repair work on 
Cessna L-19A planes for the U. S. Army 
and Dornier, in addition to overhaul 
of the Sabre 5s and 6s, is continuing 
its efforts to develop new markets for 
the Do.27 army cooperation plane 
CASA of Madrid is now making 50 
of these under license in Spain and the 
Swiss Flugwaffe recently ordered seven. 

It seems probable that the Siebel- 
werke-ATG, Donauwérth, which be- 
longs to the big German, Flick-con- 
trolled, industrial concern similar to 
Krupp, will soon be asked to join the 
Arbeitsgemeinschaft G.m.b.H. along 
with Heinkel, Messerschmitt and Dor- 
nier. The German Defense Ministry is 
reported to be interested in acquiring 
some of the Siebelwerke stock as the 
first move in paving the way to the 
question of whether and to what extent 
Siebelwerke would be inclined to co- 
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operate in the production under license 
) = F-104s . ie ste ose 

ugzeugbau Nord G.m.b.H., Ham- 
burg-Finkenwerder, is composed of 
Flugzeugbau G.m.b.H., Bremen; Siebel- 
werke-ATG, Donauwdérth; and Ham- 
burger Flugzeugbau G.m.b.H., Ham- 
burg-Finkenwerder. This Construction 
Group North is still sharing in the 
license production of 112 French- 
designed Noratlas 2501 twin-boomed 
transports for the Luftwaffe. The 
contract, from which the group derives 
a good share of its earnings, was signed 
in 1956 with Nord Aviation, Paris, and 
is due to expire in 1966 


U. S. Interest 


United Aircraft Corp. last year ac 
quired 43% of the Krupp-controlled 
“Wieser” Flugzeugbau stock. First step 
in the new agreement with the Amen- 
can firm calls for the production under 
license by Weser of Sikorsky helicopters. 
Whether this will result in the German 
company having to discontinue its 
current assembly of Vertol H-21 heli- 
copters has not yet been decided. Weser 
is also carrying out de-cocooning work 
on the U. S.-built Republic F- and RF- 
84Fs. President of Weser, Dr. Peter 
Burkhard, recently increased the capital 
of his company from four to seven 
million D-marks. United Aircraft Corp. 
has taken over the extra three million. 

Prototype of the Borgward Kolibri 
three-seat helicopter, Germany's first 
postwar rotary wing aircraft a 
by Professor Heinrich Focke and built 
by the automobile firm of Carl Borg- 
ward, Bremen, is at present being flight 
tested. As soon as these trials are con 
cluded, the firm plans a first production 
of ten of these single-rotor helicopters 
Power-plant is a Lycoming VO-435Al1A 
piston engine 


. 


GERMANS will build the Fiat G.91 under license. 
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Flying Italian Designed Aircraft 
Lifts Morale of Italy’s Pilots 


By David A. Anderton 


Rome—First squadron of Fiat G.91 lightweight strike fighters is now 
being activated as an operational unit with the Italian air force. 

For the first time since the war, Italian pilots are flying Italian-built and 
Italian-designed combat planes. By the end of this year, a major portion of 
the air force’s interceptor squadrons should be equipped with Italian-built 
aircraft, North American F-86Ks built under license by Fiat. By this time 
next year, Italian student pilots may be learning to fly in an all-jet curriculum 
starting with an Italian primary trainer, the Macchi MB.326. 


This resurgence in Italian military 
aviation has not come easily, nor has it 
been made alone. The road back from 
the political and tactical disasters of 
World War II has been a hard one. 
Italian military pride, cut deeply by 
the tragic-comic turn of Italy’s contribu- 
tion during the war, is still healing. 

That pride, worn almost as a badge 
of office by many of the military, is 
one of the major intangible reasons for 
the growing strength of Italian air power 


today 
e tangible reasons are the Amer 
ican-designed fighting airplanes—North 
American Sabres and Republic Thun- 
derstreaks given outright to the Italians 
—backed up by aid programs that have 
helped set the country on its feet again. 
ulk of Italian air force equipment 
is made up of four American : 
e North American F-86E Sabre day 
fighters, built by Canadair under li- 
cense as the Sabre Mk. IV. 
e North American F-86K all-weather 
fighters, built under license by Fiat and 
corresponding to the F-86D in USAF 
service except for different fire-control 
system and armament. 
e@ Republic F-84F Thunderstreak 


ter-bombers. 
* lic RF-84F Thunderflash re 


connaisance aircraft. 

This roster should change in propor- 
tion somewhat during the coming year. 
As Fiat G.91 squadrons are phased in, 
they will replace Republic F-34F units. 
This decision can be debated on cold 
technical grounds because there is es- 
sentially no performance improvement 
in the G.9] over the F-84F, except in 
economy of operation and short-field 
performance. The ability of the G.91 
to operate out of forward unprepared 
airstrips is one of its strongest points, 
and yet current fighter-bomber squad- 
rons are stationed on permanent bases 
about as far forward as it is possible to 
get in Italy. 

But there is no arguing with the 
morale boost when Italians fly Italian 
planes. 

Top air force officers realize that day 


fighters can be completely useless in 
modern warfare, and want to start re- 
placing the F-86Es with F-86Ks. This 
decision depends on what money will 
be available. 

Air force also wants to reduce the 
number of training types now being 
used from the current level of eight to 
possibly three. It would like to make 
the first-stage trainer the Macchi 
MB.326, and plans are under way now 
to order about 70 of these planes. But 
again, money is the key to the situation. 

e Aeronautica Militare Italiano 
(AMI) is both a tactical strike and air 
defense force with a triple mission: 
home air defense, ground support and 
naval support. 

Part of AMI works under the oper- 
ational command of Airsouth, the air 
arm of the southern flank of NATO, in 
conjunction with elements of the Greek 
and Turkish air forces. 

The larger part is under six Italian 
zone commanders, four on the pen 
insula and one each on Sicily and Sar- 
dinia. 

Any consideration of Italian air 

wer has to relate it to its two primary 
jobs: first, its home defense mission, 
and second, its contribution to NATO 
as part of the “shield” forces of the 
southern flank. 

Italy extends as a 750-mi. long link 
in the NATO defense chain, stretchin 
roughly parallel to the frontiers of Bul- 
garia, Roumania, Hungary and Czecho- 
slovakia, and less than 400 mi.—40 min. 
flying time—away. A fifth Communist 
country, Albania, is separated from the 
heel of the Italian boot by less than 
100 mi. of open water at the southern 
extremity of the Adriatic sea. 

Strategically, Italy is a most impor 
tant component of the NATO system. 
Together with Greece and Turkey, she 
holds the southern exposure of the 
European defense scheme. 

Tactically, Italy has its own defense 
problem. Italian industry is concen- 
trated mostly in the northern plains 
made productive by the Po river. 

The major threat facing Italy is the 
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Cross new frontiers in system 
electronics at The Garrett Corpo- 
ration. 

High-level assignments in the de- 
sign and development of system elec- 
tronics are available for engineers in 

the following specialties: 

1, ELECTRONIC AND FLIGHT DATA 
SYSTEMS AND CONTROLS A wide 
choice of opportunities exists for 
creative R & D engineers having 
specialized experience with control 
devices such as: transducers, flight data 
computers, Mach sensors, servo-mech- 
anisms, circuit and analog computer 
designs utilizing transistors, magamps 

and vacuum tubes. 
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neers with experience or academic train- 
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transformers. 
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The AiResearch Centralized Air Data 
Computing System will sense, measure 
and automatically correct for air 
parameters affecting flight of the North 
American-Air Force F-108 Interceptor 
and will supply simplified air data to 
the pilot. Eliminating duplication of 
components, the system will cut down 
space and weight requirements over 
decentralized systems by many times. 

The centralized combination of 
transducers, computers and indicators 
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latest data 


control concepts 


for missile and 


represents an integrated system con- 
cept combining electrical, electronic, 
pneumatic, hydraulic, electro-mechan- 
ical and mechanical servo capabilities. 
Technical experience in each of these 
fields enables AiResearch to achieve 
optimized systems covering a wide 
range of functions while meeting the 
most rigid specifications. Systems man- 
agement is an integral part of each 
Central Air Data program enabling 
AiResearch to assume the overall re- 


undersea applications 


sponsibility for systems or subsystems. 

The first fully optimized central air 
data system is already operational 
aboard the Navy’s supersonic F4H-1, 
the first aircraft to fly with such a 
system. Similar equipment is on the 
Navy’s first weapon system, the A3J 
“Vigilante.” This broad AiResearch 
systems capability is now being ap- 
plied in the fields of military aircraft, 
commercial jet transports, missiles 
and submarines. 
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SIZE 
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30 G's to 2000 cps 
vibration 
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lightness you need and the accuracy 
you've been seeking . . . in the AP-Sl 


ACCELEROMETER 


The constant-damped AP-S1 pendulous 
accelerometer is another advanced de- 
sign in our inertial family. 
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same threat that faces all the NATO 
countries: a low-level strike against 
tactical and industrial targets by light 
or medium bombers operating in the 
radar shadows. The chances ot this be- 
ing an isolated strike are remote; the 
general assumption of NATO is that 
any individual strike would be part of a 
general Communist attack on a broad 
front from the farthest north to the 
farthest south. 

Closest Communist strike force which 
could be flung against the Italian penin- 
sula would probably be tactical bomber 
squadrons based in Hungary, moved in 
on short notice to augment the internal 
security units which now comprise most 
of that country’s air strength. 

The bombers would tuk across the 
120 mi. separating Hungary and Italy, 
roaring low over the mountains on the 
Austrian-Yugoslavian border to strike 
into the industrial north. 

lhe situation is complicated by the 
presence of Austria and Yugoslavia be- 
tween Italy and the enemy. What would 
or could these countries do? 

The answer for the Austrians is sim- 
ple: nothing. 

It’s different for the Yugoslavians, 
who don’t particularly like the Rus- 
sians and could be expected to attempt 
interception if their country were be- 
ing overflown. But not much of the 
country would be violated in such a 
strike, and the flight time — be so 
short as to catch the Yugoslavian air 
arm on the ground. 

The probable answer and the govern- 
ing assumption for war plans is that 
Italy would get little or no help from 
the buffer area, either in time, warning 
or intervention. 


Italian Forces 


Opposition to the strike would be 
the fighter-interceptor forces based in 
ltaly either as part of the Italian air 
force or as part of NATO's Fifth Allied 
lactical Air Force (FTIVEATAF) head- 
quartered in Vicenza. 

Primary defensive strength would lie 
in the Italian air force components, 
because FIVEATAF is almost com- 
pletely a tactical fighter-bomber force 
for retaliation. 

Units taking the brunt of the attack 
would be the Primo Aerobrigata and 
the Primo Stormo, both equipped with 
all-weather Fiat-built North-American 
F-86Ks. Primo Stormo is attached to 
5th ATAF as its only Italian fighter-in- 
terceptor group. 

If the weather was good, day fighters 
of the Quarta Areobrigata and Se- 
condo Stormo—Canadair-built North 
American F-86Es (Sabre Mk.IV)— 
would also be thrown into the fight. 

Italian air brigades are roughly equiva- 
lent to a USAF wing of 75 aircraft. 
With the current squadron availability 
of the Italian air force standing at the 


high figure of 75%, about 225 fighter- 
interceptors could be flung into action 
against the attack. In bad weather, the 
number would be halved. 

Estimates of Communist fighters 
available vary, but average out at about 
1,200 day and all-weather fighters 
aligned against the southern flank. Giv- 
ing the satellites only a 50% availabil- 
ity, which may be underrating them, 
results in a fighter escort or counterair 
force of 600 planes, or about three times 
the Italian fighter strength. 

This is why briefing officers mention 
the obvious fact that the Italian air 
force—and for that matter the entire 
southern air arm of NATO—is outnum- 
bered. This is also why one of the ob- 
vious solutions for Italian peninsular 
defense is a long line of missile bat- 
teries. 

Currently about 200 Italian airmen 
have been trained at the U.S. Army 
Guided Missile School at Ft. Bliss, Tex., 
working with the Nike Ajax, Nike Her- 
cules and Hawk anti-aircraft missile sys- 
tems. These men will be the nucleus of 
the Italian defensive missile arm. 

Missile bases for either Douglas Thor 
or Chrysler Jupiter IRBMs have been 
tentatively chosen. But the politics— 
both internal and _ international—of 
IRBM bases have overshadowed the 
strategic and technical considerations 
cf the immediate problem, and prog- 
ress is slow. 

It is believed that only a decision in 
principle has been taken to move 
IRBMs into the Italian peninsula. 


Pilots and Airmen 


Any air force is only as good as its 
pilots—or its airplanes or its logistics or 
any other major part of the system. 
How good is the Italian air force? 

Rated absolutely, it shows defici- 
encies. It is understrength and also 
outnumbered. There is a pilot shortage 
and a shortage of air control and warn- 
ing personnel. 

Full radar coverage is lacking, and 
there are operational and maintenance 
deficiencies. 

The aircraft are not the latest gener- 
ation, and some of them are frankly 
castoffs. 

But what Italian airmen and pilots 
have done with what they have is noth- 
ing short of amazing. 

American observers, either military or 
technical, are struck by the individual 
flying ability of the Italian pilots, by 
the ingenuity and skill of the mechan- 
ics, by the drive of operations person- 
nel. They cite the outstanding Italian 
acrobatic teams—1958 NATO cham- 
pions—as examples of discipline in the 
air and superb airmanship. They point to 
the extremely high availability record 
of AMI fighters: 75% or better, going 
or ready to go at any time. This record 
is maintained by considerably lower 
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numbers of ground personnel per squad- 
ron than in the USAF . di, 

So rated relatively, the Aeronautica 
Militare Italiano ranks high on the list. 
Individual and unit moral is excellent. 
Cooperation with NATO and USAF ad- 
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visers is free at all levels. Plans for the 
future growth have been made and are 
being carried out within the limits im- 
posed by the country’s economy. 

The problems are great; but the prog- 
ress made is greater. 


Politics Bogs Japan’s Choice of 
New Self-Defense Force Fighter 


Tokyo—Postwar Japan’s rejuvenation 
of its aircraft industry last year was con- 
fronted with major headaches. Its prob- 
lems included: 
© Selection of fighters for Japan's Self 
Defense Agency air force ended in frus- 
tration. There is no prospect of get- 
ting any one of the candidate aircraft 
selected in the near future. This means 
Japanese aircraft manufacturers will 
have idle plants and will lose some of 
their experienced technicians because 
mere than half its work orders come 
from the Self Defense Agency. 
¢ U.S. mutual security aid to Japan 
shrunk to less than half the $221 mil- 
lion paid in 1954, the year the agree- 
ment was made. Last year Japan re- 
ceived $111 million to build 169 F-86F 
and T-33A aircraft. 
¢ Major production plans for 1959, as a 
result, have been limited to F-86Fs by 
Mitsubishi Heavy Industries, Reorgan- 
ized, and P2V-7s by Kawasaki Aircraft 
Mfg. Co. 

Political squabling torpedoed plans 
of Japan to build the Grumman F11F- 
LF to re-equip its air force and left the 
situation in doubt for any airplane. Ja- 
pan also was considering the Lockheed 
F-104 as well as others, including the 
North American F-100, the Convair 
F-102 and the Northrop N-156. 

The issue became embroiled in the 
constant struggle by conservatives to beef 
up Japan’s defenses and the socialists to 
trim them. Prime Minister Nobusuke 
Kishi, through a series of political mis- 
calculations, now is in no position to 
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push anything through parliament 
against strong opposition. 

Thus observers in Japan see little 
chance of any choice of any kind being 
made before mid-year. 

A hands-off policy by the U.S. mili- 
tary in not siding with one airplane or 
another has contributed to vacillation 
on the part of the Japanese. 

Since the reopening of aircraft build- 
ing in 1952, Japan has built 650 planes 
of its own at a cost of $106 million, as 
of the end of 1958. 

Of this total, 220 aircraft—more than 


one-third in the numbers of units or | 


more than 40% of expenditures—were 
built last year. 


Industry Strength 


There are 25 Japanese aircraft com- 
panies with a total of 21,000 employes 
and total capitalization of $35 million. 
None of these companies are indepen- 
dent, including Mitsubishi Heavy In- 
dustries, Reorganized, and Kawasaki 
Aircraft Company. 

These companies are either part of, or 
subsidiary to parent companies, a fact 
which is helping them to withstand the 
imminent drop this year. 

Under the circumstances, no expan- 
sion program was undertaken last year 
by any of the firms. Proportions of work 
orders the industry received last year 
were 56% from the Self Defense 
Agency, 37% from USAF, 6% from 
civil airlines and 1% for exports. 

Japanese manufacturers, however, are 
likely to stick together, especially when 
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ig, noe is expected to slow down. 
‘or instance, the manufacture of the 
YS-11 turboprop transport plane has 
been a going concern of the industry 
since 1955. Late last year, the trans- 
port plane designing association com- 
pleted a mockup of the YS-11. Early 
this year, a new company was estab- 
lished with a capitalization of $1.4 mil- 
lion as a joint venture of major Japanese 
aircraft companies. The government has 
60% — investment. 

For Fiscal 1959, the Ministry of In- 
ternational Trade and Industry is sub- 
sidizing the newly established company 
with $170,000 to work out the details 
of the mockup of the airplane. 

Another joint venture of the sort is 
the manufacture of the T1F2 jet trainer 
designed and built by Fuji Heavy In- 
dustries, Ltd. with its J3 engine manu- 
factured by Ishikawajima Heavy Indus- 
tries, Ltd. With testing under way since 
last spring, the Self Defense Agency has 
ordered 20 T1F2 jet trainers from Fuji 
for this year in preference to the Beech 
T-34 Mentor piston trainer. Fuji is also 
the manufacturer in Japan of the Men- 
tor, which is being produced in quanti- 
ties of four units a month for a total of 
36 for the Philippines as reparation 
items. 

The Self-Defense Agency has built 
the air force starting from scratch in 
1952 to 861 planes, including 283 
F-86Fs and 223 T-33As last year. 

As of midnight April 28 last year, the 
Japanese air force ordered its air squad- 
ron in Hokkaido, the northermost is- 
land of Japan, to take over “scramble” 
duty from the USAF stationed in Chi- 
tose, Hokkaido. 

This is an indication that the Japa- 
nese ait force is beginning to feel re- 
sponsible for home air defense. The 
Self-Defense Agency also took over 13 
of the 24 U.S. radar networks in Japan 
last year by allocating $1.8-million for 
the maintenance. 

In the missile field, the Self De- 
fense Agency fired its first guided mis- 
sile—the B-3—with a built-in TV trans- 
mission set last summer. 

To make up lost time in developing 
missiles, Japan bought a $1 million 
Swiss ground-to-air guided missile— 
Oerlikon—with a launcher and 10 rock- 
ets last summer. Self Defense Agency 
technicians thoroughly went over the 
missile last year, but it has not been 
fired yet for testing. This year, the 
Defense agency is expecting assistance 
and use of facilities of the USAF to test 
fire it. 

The Self Defense Agency also or- 
dered 14 Sidewinder air-to-air missiles 
last year through the Japan-U.S. se- 
curity agreement and will order 90 more 
for Fiscal 1959. The first shipment has 
been delayed. It won’t be delivered 
until late this year. 
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SAAB J-35A with lengthened fuselage and a retractable tail wheel added aft, is shown ready for its first flight. 


Sweden Adds 


Stockholm—Sweden’s purchase of 
American Sidewinder air-to-air missiles 
as primary armament for Royal Swedish 
Air Force fighter unit underscores that 
force’s current orderly transition to the 
missile age. 

Sidewinders will augment the strik- 
ing power of three RSAF fighter air- 
craft: Saab J-35 Draken, Saab J-32B 
Lansen and the purchased Hawker 
Hunters (J-34). Increased strength of 
the weapon systems thus formed will be 
one basis for planned reduction of the 
current RSAF roster by two day-fighter 
wings over the next few years. 

Parallel to this transition to missile 
armament, Swedish scientists on the 
air board have development programs 
well under way for a series of specialized 
missiles. First of these for the Air Force 
is an air-to-surface missile—basically re- 
sembling a scaled-down Bell Rascal—to 
be carried by attack versions of the Saab 
Lansen. 

Bristol Bloodhound anti-aircraft mis- 
siles have been ordered by the Swedish 
government for initial training and fa- 
miliarization with the problems of oper- 
ating such types of surface-to-air missiles. 
Future purchases cf similar systems will 
be based on the experience of the next 
few years with the Bloodhound. 

This planned transition to the re- 
quirements of nuclear and robot warfare 
had its roots in a staff study completed 
in the closing months of 1957, approved 
last year, and now being implemented. 
Basic decision taken was to reduce the 
number of manned aircraft now on the 
roster to about three-quarters of its 
preset value. Part of this reduction 
rose out of the recognition that the 
day fighter has a lessened importance in 
modern aerial warfare, and that alti- 
tudes, speeds and weather conspire to 
make manned visual control of weapon 
systems a matter of doubtful value. 

This staff study hammered home the 
enormous an of unmanned 
weapons, nuclear warheads, and weapon 
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Missiles to Air Inventory 
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SUPERSONIC SAAB J-35 Draken’s armament will be augmented by use of Sidewinder 
infrared guided missiles purchased in the United States. Two of the four missiles, which were 
developed by the U. S. Navy, are mounted under the airplane on a pylon shaped like an 
inverted letter Y. The missile chosen is the new model with a shorter, more compact 
configuration (above). Area at the base of the seeker head is slightly increased and the 
fin area at the motor aft has been substantially increased 
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systems combining the best advantages 
of man and robot. 

Coming less than a decade after 
another major staff study—which had 
decided to increase the Air Force 
strength by about half—this study called 
in part for a brisk 180 deg. turn. Right 
now the Royal Swedish Air Force is in 
the middle of that turn. 

Phasing in now after rugged winter 
and operational testing is Sweden’s air- 
borne pride, the supersonic Saab J-35 
Draken. The achievement of the rela- 
tively small but brilliantly staffed Swed- 
ish aircraft industry in turning out—in a 
time cycle comparable to the fastest— 
a modern Mach 2 weapon system has 
surprised technical observers the world 
over. The double-delta Draken is now 
being delivered as a production aircraft 
equipped with full afterburning for its 
Swedish-built Rolls-Royce Avon 200 
series turbojet. Peak performance of 
the plane is somewhere over the Mach 
2 mark, perhaps on the order of Mach 
2.3. Combining the altitude and speed 
potential of this launching aircraft with 
a fire control system and the slamming 
strikes of a pair of Sidewinders has pro- 
duced a formidable weapon that the 
Swedes feel could take on any enemy 
threat and overcome it. 

Today the Royal Swedish Air Force 
numbers approximately 20 wings. Nine 
of these, or 27 squadrons, are day- 
fighter units, mostly equipped with the 
Saab J-29 Flying Barrel. Two day- 
fighter wings protecting Stockholm are 
equipped with purchased Hawker 
Hunters. There are only two all-weather 
fighter wings now, equipped with Saab 
J-32B Lansens. Four of the wings are 
ground attack units equipped with 
Lansens in another version. 

Remainder of the Air Force includes 
five reconnaissance squadrons operating 
S-29C Flying Barrels and some S-32C 
Lansens, one air base wing and a search 
and air rescue unit equipped with, 
among other aircraft, a pair of probably 
the oldest continually operational Con- 
solidated PBY Catalinas to be found. 

Sweden’s geographical position is not 
an enviable one. The country is a little 
larger in area than California and has 
about the population of New York City. 
The frontier facing the possible threat 
stretches about 1,000 mi. from the 69th 
Parallel above the Arctic Circle south 
to the 55th. Defense in depth is just 
not possible; the country is only about 
250 mi. wide at the widest point. Stra- 
tegic targets are located near the eastern 
and southeastern coastlines, on the 
order of 250 mi. from Russian bases in 
Estonia, Latvia, Lithuania, Karelia and 
the Kola Peninsula. 

The weather can be predictably ter- 
rible in winter with violent snow squalls, 
bone-banging turbulence in the moun- 
tains, cloud cover and fogs. Runways 
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have to be continually cleared of snow- 
fall and frequently are covered with 
glare ice, for which no solution has yet 
been found. Snow covers the north, and 
the south can get pleasantly warm. 
There are more strange phenomena, too; 
Lulea, a permanent base at the top of 
the Bothnian Gulf and location of the 
RSAF’s winter test station, is built on 
sand, and has suffered through a com- 
plete sandstorm. 

Swedish approach to its problem is 
classical: build a strong defense and a 
strong retaliatory force. Keep units 
mobile so that they can wander to face 
the threat wherever it is mounted. Staff 
them with highly competent profes- 
sional personnel and equip them with 
the best material that can be bought. 
Keep them highly trained and con- 
stantly alert. 

In defensive systems, Swedish radars 
have been operational for early warning 
and ground control for about 15 years, 
with networks being continually 
strengthened and improved. Under- 
ground hangars have been blasted out 
of the tough granite that makes up 
much of southern Sweden, and under- 
ground shelters have been built for 
major southern cities. 

Active parts of the Swedish system 
are the fighter and attack units spread 
along the length of the country from 
north of the Arctic Circle to the 55th 
Parallel. All of these units stand a con- 
tinuous alert, and the closer they are to 
the threat, the “higher” is the degree 
of the alert. 

Royal Swedish Air Force operates 
its units and buys its new aircraft on a 
low budget by almost any standards. 
Total annual figure for Fiscal 1958-1959 
was only about $200 million, and with 
this money it phased in new equipment 
and operated a 1,200-plane and 20,000- 
man air force. 

Although Saab Aircraft Co., the only 
Swedish producer of aircraft for the 
military, has an outstandingly good pro- 
duction record and is fully aware of and 
versed in contemporary production tech- 
niques, the company’s capacity has tra- 
ditionally lagged the changing needs of 
the RSAF by about two wings. This 
is one of the reasons behind the pur- 
chase of the Hawker Hunters from 
Britain, and perhaps one of the reasons 
for the forthcoming elimination of two 
day-fighter wings. 

The Swedes realize that in the event 
of war, they will have to fight with what 
they have on base at the time. There 
will be no production buildup, and no 
time for logistic pipelines to fill with 
spares or new airplanes. For these 
reasons they want to be as independent 
as possible from foreign sources, and 
have gone about logically building up 
their own industrial capability. 

Fire-control systems, radar, guided 
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missiles, conventional armament and 
the weapons carriers themselves are all 
now being produced to a greater or 
lesser extent in Sweden. But in spite 
of this effort, there is still need to buy 
some weapons abroad. 

Missiles, for example, demand such 
a magnitude of engineering effort that 
some observers of the Swedish industrial 
scene doubt whether or not the country 
could ever manage a missile program 
geared to its minimum needs. This has 
certainly been realfzed at high levels, 
and that explains the purchase of the 
Sidewinders. These inexpensive wea 
ons—cheaper even than the Britis 
de Havilland Firestreak and proven in 
combat—will give the RSAF greatly in- 
creased defensive capability and will 
provide the valuable training and expe- 
rience needed by both pilots and ground 
crews as Sweden makes its transition to 
a mixed force of men and missiles. 

In previous years, getting men of the 
kind that made natural pilots and lead- 
ers was somewhat of a problem. The 
Air Force had to compete with expand- 
ing Swedish industry and with Scan- 
dinavian Airlines System for young 
pilots and engineers. The government 
took a sensible approach to the problem 
and set up a new short-service program 
which takes in a young man as a flight 
cadet, passes him through grades to 
lieutenant, gives him a college or trade 
education and, at the end of six years, 
frees him to take a job in industry be- 
sides handing him a fat bonus for hav- 
ing had prior claim on his life. 

Last year recruiting was up 40%, a 
staggering figure. Attributable only in 
part to some increase in unemployment 
in Sweden, the figure is regarded by 
most Air Force personnel experts as an 
indication of the right approach. 

Another figure that looks good is 
that the accident rate went down by 
50% last year, and shows signs so far 
of staying there or even lower. Safety 
and survival training starts at the be- 
ginning in the RSAF and stays with 
the men through their careers. 

Every man gets a tough survival 
course and practices it annually by being 
dumped unceremoniously in the north- 
ern snows and told to survive for a while. 
Every squadron spends some time an- 
nually at a far north base. 

It’s a tough tactical preblem that 
continually faces the Royal Swedish Air 
Force. Operating over a sector greater 
than NATO’s front from northern Ger- 
many to the Mediterranean, RSAF 
must stay on the alert. In the far north, 
fighters stand at the ends of runways, 
pilots strapped in and engines running 
on fuel from portable ‘a nearby. If 
they get the word to scramble they can 
start takeoff without any delay. 

“Sure, it’s expensive to do it that 
way,” said one officer. “But think of 
the cost of the alternate.” 
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@ USSR 


Soviets Study Military Aspects of Space 


Soviet airpower in 1959 will be 
based upon expanding programs for 
both missiles and manned aircraft 
with a strong research and develop- 
ment effort aimed at achievement of 
militarily useful space vehicles. 

There is considerable evidence that 
the Soviets are pushing hard along 
parallel lines in equipping their oper- 
ational forces in being with both the 
latest model missiles and manned 
aircraft for both offensive and defen- 
sive purposes. There is no evidence 
that manned aircraft development or 
production is being phased out or 
abandoned in favor of exclusive con- 
centration on missiles. 


Most significant increase in the Soviet 
offensive strength during 1959 will come 
from its initial operational capability 
with the intercontinental ballistic mis- 
sile (ICBM). There is direct technical 
evidence in addition to Soviet state- 
ments that they have completed success- 
ful development testing program of 
their T-3 ICBM over the full length 
(4,000 mi.) of their instrumented test 
range from the launching complex at 
Krasny Yar northwest of the Caspian 
Sea to the impact areas in northeastern 
Siberia. This development test pro- 
gram was apparently completed about 
11 months ago. 

The T-3 has since been put into 
“series” production in a large industrial 
complex in the Dniepropetrovsk area, 
with a rate of 15 ICBMs per month al- 





/ 


or-\iF Vale) m4 4 4 


AVIATION WEEK artist's conception of Soviet nuclear-powered bomber shows pods for 
nuclear powerplants suspended inboard on the delta wing. Conventional turbojets with 
short takeoff afterburners are on wingtips. The 195-ft. fuselage is to enhance crew 
radiation protection. 





TACTICAL EXERCISES are performed on Soviet Army and Navy Day. Soldiers represent a landing party deep behind an enemy's line 
of defense. The Mi-4 general purpose helicopter is powered by a 1,700 hp. ASh-82V aircooled radial engine and can carry 14 troops. 
Soviet helicopter development is now concentrated on the Mi-6 Hook twin-turbine model designed for both military and civil use. 
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Tu-114D transport is derived from the Russian Bear turboprop bomber. 


ready achieved and the possibility of 
doubling this rate when a duplicate 
production facility becomes operational. 
Although the tests of the T-3 have been 
limited to the length of the instrument 
range and impact area, Soviet Premier 
Nikita Khrushchev recently told U.S. 
Sen. Hubert Humphrey (D.-Minn.) 
that the Sovict ICBM had a maximum 
range of 8,700 mi. with a five megaton 
warhead. Khrushchev indicated that 
the T-3 had not been test fired over 
this range because of the lack of a 
suitably instrumented impact area. How- 
ever, the propulsion systems used to 
launch the Sputniks and the Mechta 


lunar probe clearly indicate the capa- 
bility of propelling a warhead of about 
twice the yield of current USAF ICBM 
warheads over an 8,700 mi. range. 

Even the most conservative U.S. in- 
telligence “‘National Estimates” confirm 
that the Soviets will have an operational 
capability of over 100 ICBMs by the 
end of 1959 or early 1960, with a 
vrowth of over 600 by the end of 1962. 
Coupled with the relatively modest 
U.S. ICBM production programs now 
scheduled for both Atlas and Titan, this 
will add a strategically significant factor 
in the U.S.-USSR military balance of 
power during the next 24 months. 


While the Soviets are developing an 
initial ICBM capability, they already 
have a militarily significant IRBM capa- 
bility concentrated in western Russia 
within range (1,000-mi.) of NATO 
strategic and tactical air and missile 
bases in Europe and the fringes of 
North Africa. This IRBM has been in 
production for several years and has 
been undergoing troop training firings 
at rates from 15 to 20 per month on 
the IRBM test range for over a year. 

Soviets are relying on both fixed and 
mobile launching sites for the IRBM 
with permanent sites constructed in 
the mountainous areas of the Balkan 
satellites, and missile launching and 
servicing trains spotted on the railroad 
networks in the area from the Baltic 
northward. Soviets also have a large 
family of shorter ranging liquid- and 
solid-propelled missiles all deployed on 
mobile launching equipment, ranging 
from 400-mi. T-1 liquid-fueled V-2 de 
velopment to the 20-to-50-mi. solid 
fueled battlefield rockets. 

While the Soviet ballistic 
development has been the most spec 

tacular facet of their growing offensive 
capability, they also have been pushing 
a wide variety of manned aircraft 
developments in this field. 

Top priority apparently has 
given to developing an intercontinental 
range successor to the relatively short 
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RUSSIAN sounding rocket is displayed against background of Sputnik models and its Mechta lunar probe instrument package (center). 


legged Bison four-jet bomber. This 


Bison replacement has been given the 
NATO code name Bounder and first 
appeared to non-official, non-Soviet eyes 
early in 1958 at the famous experi- 
mental development and test center at 
Ramenskoye not far from Moscow. 

It has been developed in several 
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prototype versions that may have rela- 
tively minor design variations but, in 
general, it is about 200 ft. long with 
a delta wing of 78 ft. span and is 
powered by four engines, of which two 
are located at the wingtips and two in 
huge nacelles slung under the wing on 
short pylons. Initial flight tests of this 
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huge bomber were made on chemically 
fueled turbojets, and 
evidence that one prototype crashed in 
the Norwegian Sea not far off the coast 
of northern Norway 

Another _ prototype recently 
moved from Ramenskoye to an un 
known destination by a series of river 


there is some 


was 











AN/MS CONNECTORS a complete selection of 
standard MIL-C-5015 connectors, including 
new “Stub E” environmentally resistant 
constructions. Request Catalog A5 for com- 
plete data. 





RF CONNECTORS every standard RF Series, 
N, BNC, C, HN, BN, LC, LT, UHF is avail- 
able from AMPHENOL. Subminax RF con- 
nectors are made only by AMPHENOL. Re- 
quest Catalog D3. 





RACK & PANEL CONNECTORS remarkable Blue 
Ribbon connectors, new “Poke Home” con- 
tact designs — AMPHENOL connectors meet 
every rack & panel application need. Re- 
quest Catalog B6. 








MISSILE CONNECTORS breakaways, umbilical 
and interstage, are designed and produced 
by ampuenot for a large number of missile 
projects. Write for information. 





HERMETIC SEAL CONNECTORS new “Identoseal” 
marking on AMPHENOL hermetically sealed 
connectors provides clear contact identifi- 
cation in the compression sealed glass in- 
serts. Request Catalog AS. 





PRINTED CIRCUIT CONNECTORS 143 Series re- 
ceptacles mate with standard .055” -.073” 
boards, 6 to 22 contacts, and with 133 Series 
plugs and adapters, 10 to 22 contacts. Re- 
quest Catalog B6. 
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@ USSR 


barges. At least one prototype is 
equipped with direct air cycle nuclear 
turbojets in the large pylon-mounted 
nacelles which have been tested experi- 
mentally in the air (AW Dec. 1, p. 27). 

Among other design features of the 

Bounder prototypes are: 
e Large cooling air intakes along the 
fuselage near the wing roots which 
could be mistaken for engine air inlets. 
© Relatively thick airfoil from the root 
to the engine nacelle pylon and then 
tapering to extreme thinngss to the out- 
board engine nacelle. ‘ 

This wing structure is apparently de- 
signed to support extremely heavy 
weights in the pylon-mounted nacelles. 
eAn outrigger wingtip extending be- 
yond the outboard engine that appears 
to be jettisonable during or shortly 
after takeoff. This outrigger could be 
used either to provide additional wing 
area on takeoff or to house additional 
chemical fuel tanks for takeoff per- 
formance, or a combination of both. 
In any case, this equipment would be 
unlikely for use on an aircraft that 
would have to make a number of land- 
ings and takeoffs but would be relatively 
economical on a nuclear powered air- 
craft that could remain airborne for 
several weeks at a time and make rela- 
tively few takeoffs per month. 

General concept of the Bounder, 
although it differs greatly in design, is 
similar to the USAF WS-125A nuclear 
powered bomber project that was can- 
celed in the fall of 1957 after several 
vears of preliminary research. 

Beyond Bounder, the Soviets are 
known to be working on a Dyna-Soar- 
type manned vehicle. 

Little is known about the progress 
of this work except that the basic 
launching booster yielding close to a 
million Ib. thrust has reached the static 
test stage. This project has had a high 
Soviet priority from the end of World 
War II when the Russians acquired the 
German research data on hypersonic 
boost-glide vehicles. There is also evi- 
dence that the Soviets are preparing a 
recovery area for manned orbital vehi- 
cles in Central Asia, a necessary pre- 
liminary for a flight test program. 

While Bounder is in the early 
development stage, the Soviets have ~ 
taken several steps to improve the 
intermediate offensive capabilities of 
Bison. They include: 
¢ Equipment for aerial refueling using 
the probe and drogue type equipment 
and the “buddy” concept where bomb- 
ers are quickly convertible to tankers 
and no separate tanker fleet is main- 
tained. 
© Equipment for use of air-to-ground 
missiles with a 50 mi. range enabling 
Bison to launch its nuclear bomb load 
from outside the range of the Army’s 
Nike Hercules defensive missile. Bison 


AVIATION WEEK, March 9, 1959 





@ USSR 


launched missile is solid propelled and 
in its early stages carried no guidance 
although later versions probably have 
infrared or radar homing equipment 
There has been little change in the 
size of the Bear turboprop bomber ficet 
during the past year and little likeli- 
hood that it will be increased in the 
future. The Bear is still the only Soviet 
intercontinental delivery system for 
nuclear weapons fully operational over 
intercontinental range. Heavy training 
activity of both the Bison and Bear 
operational units has been observed by 
USAF and NATO radars located on 
the North Cape looking down into the 
key airbase complex on the Kola 
Peninsula and in Alaska and _ the 
Aleutians where the Siberian base com- 
plexes can be observed electronically. 
In the medium and light bomber 
categories, there has been no significant 
change during the past year. The twin- 
jet Badger is still in standard opera- 
tional service as a medium bomber with 
no indication that its supersonic suc- 
cessor, the Mach 1.5 Backfin, has been 
put into production. Backfin has been 
flying in prototype form for about 18 
months. Nor is there any evidence that 
the Mach | Blowlamp, whose initial 
prototype began filving in the summer 
of 1956, has been produced in quantity 
or put into operational service as a suc- 
cessor to the [1-28 as a light bomber. 
For offensive operations in the Euro- 
pean and Middle Eastern periphery, 
the Soviet Air Force is depending upon 
a combination of IRBMs and Badger 
medium bombers for its striking power, 
bolstered by large quantities of super 
sonic fighter-bombers and short range 
missiles for battlefield operations. 
Soviet air defenses are in process of 
a major qualitative improvement, with 
the introduction of supersonic all- 
weather fighters, Mach 2 interceptors, 
atomic-tipped defensive missiles and im- 
proved radar coverage of the Soviet 
perimeter. Soviet air defense system 
is based on depth of coverage, begin- 
ning with heavy radar coverage and 
fighter strength in the key border areas 
and continuing with layers of point 
defense around prime target areas, 
with all-weather interceptors in the 
outer layer and defensive missiles as the 
inner belt. Soviet radar has been im 
proving steadily during recent years, 
both in effective range and frequency 
flexibility and in increased coverage. 
First-line operational day interceptor 
is the MiG-19 Farmer with level flight 
supersonic performance and now armed 
with air-to-air missiles using infrared 
target seckers similar to the Sidewinder. 
Mach 2 successor to the Farmer is the 
MiG-21 Faceplate which is now in lim- 
ited operational service with some So- 
viet air defense divisions. Also in lim- 
ited operational service is the Sukhoi-15 
Fishpot delta winged fighter. Fishpot 
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THERE iS NO SUBSTITUTE 
FOR RELIABILITY! 


Specify — 
PERFORMANCE 
PROVEN “MAG MOD" 


MAGNETIC 


MODULATORS 


For complete 

specifications and 

@pplication data on “Mag Mod” 
> Miniature and Standard 
Components, call or write. 














MINIATURE 
AGASTAT” 
time delay relay 
for missile, aircraft and 
electronic applications 


INSTANTANEOUS RECYCLING ... 
reset time—less than .020 seconds 


Miniaturized design permits 
engineers to employ these 
new components in transis- 
torized printed circuit as- 
semblies and wafer type 
structures. All models offer 
maximum reliability, fully 
ruggedized construction and 
conform to MIL-T-27A speci- 
fications. 


@ COMPLETE RELIABILITY 

@ INFINITE LIFE 

@ FASTER RESPONSE TIME 

® NEGLIGIBLE HYSTERESIS 

@ EXTREME STABILITY 
(Ambient Temp. Range 
from —75° to +135°C) 

@ COMPACT SIZE 

© LIGHTWEIGHT 


Typical circuit applications 
for Magnetic Modulators are 
algebraic addition, subtrac- 
tion, multiplying, raising to @ 
power, controlling amplifier 
gains, mechanical chopper 
replacement in DC to funda- 
mental frequency conver 
sion, filtering and low signal 
level amplification. 


GENERAL 
MAGNETICS - INC 


135 BLOOMFIELD AVENUE 
BLOOMFIELD, NEW JERSEY 


Telephone: Pilgrim 8-2400 





UNAFFECTED BY VOLTAGE VARIATIONS . . . time delay remains 


constant from 18 to 30 volts DC 


ADJUSTABLE . . . time delays from .030 to 120 seconds 
CHOICE OF OPERATION. ...for either energizing or de-energizing 
SMALL . . . height—4%"". . . width—1";,”. . . depth—1)4” 


LIGHT . . . maximum weight—15 ounces 


MEETS ENVIRONMENTAL REQUIREMENTS OF MIL-E-5272A 


This new AGASTAT time delay relay is an externally adjust- 
able, double-pole, double-throw unit. It incorporates the basic 
AGASTAT timing principle, proved by a half-century of reliable 
operation on automatic aids to navigation, in a space-saving 
miniature unit built to withstand the rugged environmental 
conditions of missile and aircraft applications. 


For specific information on the new AGASTAT relay for 


your application, write to Dept. A30-335. 


See the Agastat line at Booth 2244 at the LR.E. Show. 
ELASTIC STOP NUT CORPORATION OF AMERICA 





1027 Newark Avenve, Elizabeth, New Jersey 
Pioneers in pneumatic timing 
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e Fastere More accurate 
e More economical 


AUTOMATIC REDUCTION 
of PDM FLIGHT TEST DATA 


The Epsco Mark | is an 

advanced integrated telemetry 

dato reduction system designed to 

reduce PDM flight test into direct digital com- 

puter format — automatically and with unparalleled accuracy. 


‘e b S ol U te ® Accepts any IRIG PDM input signal — in “real time’ 


or twice “real time” and any arbitrary time code 


‘elec ti gete y © Reduces data reduction time — no extra processing 
b ter th wn to go into computer format, can accept analog dota at 
wees a twice original recorded speed 


* Provides automatic 0 and 100% correction 
¢ Identifies, indicates and/or eliminates bad data 


© Provides complete flexibility — completely independ- 
ent digital recorder sub-system accepts digital data 
from any digital source 


* Provides optimum reliability and serviceability — 
via complete logic design, proven building block mod- 
vles, high quality components and construction 


Cpscon™ 


For complete engineering information write for Mark | Systems Brochure, Systems Division, 
Epsco, Inc., 588 Commonwealth Avenue, Boston, Massachusetts. 
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also is in the Mach 2 speed range and 
is equipped with limited all-weather 
capability using short-range airborne 
radar and is armed with + alle air-to- 
air missiles. 

It is evident that the Soviet combi- 
nation of missiles and interceptors for 
air defense systems has reduced the 
heavy volume production of fighters 
from the 1950-55 era when close to 15,- 
000 MiG-15s and 6,000 MiG-17s were 
produced. Neither the MiG-19, MiG-21 
or Sukhoi Fishpot appear to be involved 
in production programs approaching 
this quantity output. 

In the all-weather interceptor field, 
the Yak-25 Flashlight is still the stand- 
ard operational machine with its super- 
sonic swept-wing successor, Flashlight C, 
appearing in some operational service. 
Both types of Flashlights are armed 
with retractable belly trays of folding 
fin unguided rockets, probably con- 
taining 24 rockets per tray plus wing- 
mounted infrared air-to-air missiles. 
Flashlight radomes are unusually large, 
indicating a substantial range for air- 
borne target locating and tracking. 

Soviet air defense missiles have been 
emplaced in key areas for at least three 
years with the initial types publicly 
displaced in Red Square military dem- 
onstrations. These are similar to the 
Nike-Ajax but have longer range using 
a solid propellant booster and a high 
explosive warhead. Soviet atomic tests 
in Siberia two years ago featured ex- 
tremely high altitude nuclear detona- 
tions indicating development of small 
wathead packages for defensive missiles. 
Combination of these Soviet high alti- 
tude tests with the results of the U. S. 
Johnson Island high altitude nuclear 
bursts a year later, make it more than 
likely that the Soviets are close to op- 
erational use of an atomic-tipped air 
defense missile similar to Nike-Ajax but 
aimed at longer range. 

Soviets also are pursuing an active 
development and production program 
on gas turbine powered military trans- 
ports with the Antonov An-10 assigned 
to logistical support of Arctic based 
Red air force units to replace the 
Tu-70 which has been the post-war 
standard long-range transport for this 
key service backed by II-12 and I-14 
for short haul work. Antonov also has 
continued his development line of 
“bush planes” begun with the An-2 
Colt through the Bee and Little Bee 
designs aimed for operations from even 
smaller fields than the Colt. 

Helicopter development continues 
with efforts now concentrated on de- 
velopment of the Mi-6 Hook twin-jet 
model aimed at both military and civil 
use. Yak-24 twin rotor piston-powered 
helicopter which has been used in mili- 
tary units for several years will begin 
civil transport operations in 1959. 
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to publish “Air Transport Facts and Figures” as compiled 
by the Air Transport Association. These official operating 
Statistics will detail the impressive picture of air transport 
progress witnessed in 1958. In addition, AVIATION WEEK 
editors will devote extensive editorial coverage to the most 
significant areas of current air transport development. In- 
cluded will be a special report on commercial jet operations 
as experienced by Pan American with the Boeing 707 and 
Eastern and American airlines with the Electra. 


This is your annual opportunity to speak to the largest au- 

dience of decision makers in air transport when their inter- 

esis at a peak. It will gain the attention of manufacturers 

’ mercial air transports, members of Congress, airline 
d CAB officials. If your business is equipment, mate- 
r services for air transportation, this is one issue to 
le today. Regular advertising rates apply. 


Paid =December 1958 — 71,950 
rage paid — 73,000 
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VANTON SEALLESS PLASTIC PUMP FOR 
ROCKET/MISSILE APPLICATIONS 





What's Your Fluid Handling Problem? 
Vanton’s Technical Service 
Can Help You Solve it! 

Mr. Carl Tylka, Director Cooper 

Alloy Technical Service Dept. 

Whatever your pumping, valving, or piping problem— 
equipment specification, construction material, circuit de- 
sign and layout—Vanton’s fully competent, experienced 
Technical Service staff can be of help to you. 

Headed by Mr. Carl Tylka, this new Cooper Alloy 
service has been set up to assist industry in solution of fluid 
handling equipment, design, and operational problems. 
It typifies Cooper Alloy'’s forward-looking approach to 
cooperation between user and supplier. 

To set the ball rolling, just write to Car! Tylka, Technical 
Service Director—and you'll get action! 
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Novel pump design provides non-leak, 
non-corrode, assured performance; features: 


@ No stuffing boxes @ Non-agitating 
@ No shaft seals @ Self-Priming; high-vacuum 
@ No valves or gaskets @ Flexible liner absorbs 
@ No metal parts in contact abrasive action of 
with fluid suspended solids 
@ Non-contaminating 


Now at last comes a pump designed to give you complete 
protection against leakage, corrosion, contamination, 
abrasion, maintenance problems. 

Operating on a radically new design principle, which 
eliminates stuffing boxes and shaft seals, the Vanton 
pump is a low-cost, versatile, simple yet carefully engi- 
neered unit, problem-free with minimum maintenance. 
Construction materials include PVC, high-temperature 
polyethylene, Teflon (DuPont), Buna N, bakelite, or 
stainless steel, in capacities from % to 40 GPM. 


Also available: Flex-Plug 
Plastic Gate Valve. Com- 
bines gate valive's full 
flow with globe valve's 
throttle control. Write for 
Fiex-Plug valve folder. 


VANTON PUMP 


and Equipment Corporation, A Division of 


cooper (3 ALLoy 
Corporation . Hillside, New Jersey 


Write for your free 
8-page Vanton 
Catalog! ft gives 
the whole Vanton 
story! 
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SOUTHWEST 


“Monoball™ 


SELF-ALIGNING BEARINGS 


oo 


PLAIN TYPES ROD END : 


© 3 


CHARACTERISTICS 
ANALYSIS RECOMMENDED USE 


For types operating under high 
Stainless Steel Ball and Race temperature (800-1200 degrees F.). 
Chrome Alloy Steel Boll { For types operating under high radial 
and Race ultimate loads (3080. 893,000 tbs.). 
Bronze Roce and Chrome For types operating under normal loads 
Stee! Boll with minimum friction requirements. 


PATENTED U.S.A. 
World Rights Reserved 





Thousands in use. Backed by years of service life. Wide variety of 
Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in similar 
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Pioneer Probe Passes Moon, Orbits Sun 


Washington—Army’s Pioneer IV lu 
nar probe passed some 37,000 mi. from 
the moon last week and went into an 
orbit around the sun that will give it “‘a 
lifetime comparable to the life expect 
ancy of our universe,” National Aero- 
nautics and Space Administration ofh- 
cials said. 

Quick initial study of telemetry re- 
turns indicated that the probe dis- 
covered no new radiation belts or clouds 
on its +1 hr. trip to the moon, although 
tracking was lost for about 12 hr. out 
of each 24 in its early flight. 

Goldstone tracking station near Bar- 
stow, Calif., hoped to track the 13.4 
lb. probe to a distance from the earth 
of 400,000 mi., the designed range of 
the station and the distance at which 
Pioneer IV was due to be when its 
90-hr. lifetime batteries gave out. This 
distance was to be reached at mid- 
afternoon on Mar. 6. 

Pioneer IV will have an orbital period 
around the sun of 392 days, reaching its 
perihelion of 91,744,000 mi. on Mar 
17, the first anniversary of the launch 
ing of Vanguard I, and an aphelion next 
Sept. 29 of 105,829,000 mi. At its 
closest point to the sun, it will be 
1,168,000 mi. inside the earth’s mean 
orbit. At its farthest point, it will be 
12,917,000 mi. outside the earth’s 
mean orbit, or between the earth and 


Mars. 
Plane of Orbit 


Plane of Pioneer IV’s orbit is only 
one fifth of one degree off the plane 
of the ecliptic. The probe will reach 
its ascending node next Sept. 10 

The probe becomes the first U. S. 
space vehicle to exceed the distance of 
71,300 mi. from the earth that USAF’s 
Pioneer I traveled last November. It 
also becomes the first U. S. asteroid 
of the sun following Soviet Russia's 
Mechta, which was launched last Jan. 2. 
Pioneer IV was fired at the correspond- 
ing phase of the moon that Mechta 
was, so the vehicles have quite similar 
solar orbits. In both cases, final stage 
of the launching vehicle is believed to 
be following the probe itself in its orbit. 
Mechta’s payload was 796.67 Ib. 

Pioneer IV will pass within an esti- 
mated five million miles or so of the 
earth at the closest approach. 

Since Pioneer IV was the last of five 
lunar probes programed by the U.S. 
last year for participation in the Inter- 
national Geophysical Year, findings will 
be made available to all participating 
nations. 

Pioneer IV was launched at 12:10:54 
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a.m. EST on Mar. 3 from Air Force 
Missile Test Center’s Cape Canaveral, 
Fla., complex. Three minor errors—in 
azimuth, injection angle and velocity 

caused it to take 4] hr. 14 min, to 
attain its closest approach to the moon 
instead of the planned 334; caused it 
to pass 37,000 mi. ahead of the moon 
in the moon’s path instead of the 
hoped-for 15,000 mi., and caused it to 
pass below the moon’s orbit by more 
than was desired. 

Closest approach came at 5:24 p. m. 
EST on Mar. 4, when the probe was 
over a point on the earth at 159 deg. 
east longitude and 22.6 deg. south 
latitude. The moon was then at 232,- 
000 mi. from earth, but the probe had 
traveled slightly farther than that be- 
cause of its slightly curved trajectory. 

Probe passed 7.1 deg. east (or ahead) 
of the moon and 5.7 deg. south (or 
below). It was then traveling at 4,525 
mph. Velocity was expected to drop 
to a minimum of about 3,400 mph. 

It grazed the moon’s gravitational 
field close enough so that its trajectory 
was affected slightly and its speed “very, 
very slightly,” according to Dr. Homer 
Joe Stewart, director of NASA's office 
of planning and evaluation. 

Launching was conducted by an Army 


“= 


PIONEER IV gold-plated glass fiber instru- 
ment package is placed on top of Juno II 
space probe vehicle at Cape Canaveral, Fla. 


Ballistic Missile Agency and Jet Pro 
pulsion Laboratory team using the 
ABMA-JPL-developed Juno II vehick 
which is a modified Jupiter with fou 
solid propellant upper stages 

Peak velocity, reached at 270 se 
after launch and at an altitude of about 
161 mi., 24,791 mph.—199 mph 
over escape velocity at the injection 
altitude but below the 24,985 mph 
desired 


was 


Instrumentation 


Pioneer IV contained two Geiger 
Mueller tubes, one of which was 
shielded by four millimeters of lead to 
study the more energetic particles in 
the two radiation belts surrounding the 
earth. Dr. James Van Allen of lowa 
State University, who designed the 
instrumentation, said an early look at 
the telemctry indicated the instrumen 
tation and transmitter were working well 
and that nothing unusual had been 
discovered in the probe's flight 

One of the blackout periods in radio 
tracking began just an hour before the 
probe’s closest approach to the moon, 
precluding any chance to detect a pos 
sible radiation peak near the moon 
Distance from the moon probably pre 
cluded this anvway. Probe did not carry 
4 magnetometer 

JPL’s 10-ft. tracking 
Mayaguez, Puerto Rico, designed to 
track to a range of 50.000 mi.. was abk 
to track the probe to a distance of 104 
000 mi. from earth before the 
disappeared below the horizon 

Probe, a conical shape covered with a 
gold wash for internal temperature con 
trol, carried a 108 milliwatt transmitter 
»0wered by batteries and 
Seienaiinn on 960.05 m« 


antenna at 


probe 


mercury 
It provided 
three telemetry channels. Temperature 
remained at about 44C 

Instrumentation was included to 
measure field strengths because a di 
crepancy was noticed between observed 
values and calculated values of signal 
strength on Pioneer III's flight last De 
cember, but this instrumentation did 
not function well 

Probe also included a pistol-shaped 
optical sensing device that could serve 
to trigger television-type cameras in 
later probes. It was to have been trig 
gered by the image if it had 
passed within 22,000 mi. of the moon 
but its operation depended on 
image size, it probably was not trig 
gered. 


De-spin mechanism consisting of two 


moon’ s 


since 


seven gram weights on wires, wound 


inside the probe and programed to 
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swing out at 10 hr. after launch to slow 
the spin-stabilized probe’s rotation on 
its longitudinal axis, worked at about 11 
hr. and 21 min. after launch. Delay was 
apparently due to inaccuracy of hy- 
draulic timers. Wires and weights were 
to detach after slowing the spin. Spin 
was slowed from 324 rpm. to 13 rpm. 
Although the probe spent about half 
of the time on its carly flight in radio 
darkness, there was at least one 15 min. 
period during which all three tracking 
stations—Goldstone, Puerto Rico and 
the 250-ft. University of Manchester 
radio telescope at Jodrell Banks in Eng- 
land—were tracking simultaneously. 


Army May Buy Vertol 
Three-Ton Helicopter 


U.S. Army is negotiating with Ver- 
tol Aircraft Corp. for design and devel- 
opment of the YHC-1B two- to three- 
ton helicopter, the Chinook, which is 
a tandem-rotor turbine-powered heli- 
copter with a rear loading door Maxi- 
mum capacity is 40 troops. 

As of last week, detailed specifica- 
tions had not been released and no pro- 
duction order had been let. Army took 
the recommendation of an Army-Air 
Force source selection board in nego- 
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tiating with Vertol for the helicopter. 

Speculation on the engine choice has 
centered about the Lycoming 155, 
rated at 1,676 eshp. A drawing of the 
proposed helicopter showed a two en- 
gine configuration with the engines in 
pods alongside and at the base of the 
aft rotor pylon. A triple turbine con- 
figuration also has been discussed, de- 
pending on choice of engine. 

Blisters on each side of the fuselage 
on which the landing gear is mounted 
are probably for fuel. 

Rear loading provisions of the YHC- 
1B were an important consideration in 
the Army choice. The squared off tail 
of the new ship is the most notable 
difference from its predecessor, the Ver- 
tol Model 107. 


USAF to Construct 


Minuteman Facility 
Los Angeles—Air Force has author- 


ized construction of limited test facili 
ties at Edwards AFB in connection with 
its development program for the Min- 
uteman solid propellant ICBM. 

Construction at Edwards will include 
buildings for instrumentation and con- 
trol, assembly and shop work and will 
cost approximately $1,770,000. Aug- 
mented testing of propellant will be 
done by using specialized facilities at 
the Air Force Missile Development 
Center, Holloman AFB, N. M. Eventu- 
ally, complete systems flight testing will 
be done on the Atlantic Missile Range, 
Patrick AFB, Fla. 

Army Corps of Engineers also is ask- 
ing for bids on construction of a silo 
launch test complex Phase II, at Ed- 
wards AFB. Estimate is that the con 
struction, which will include two silos, 
will cost approximately $800,000. 

While no further elaboration of the 
function of these facilities is available 
officially, AviaTION WEEK has learned 
that silos will be an extension of envi 
onmental testing in connection with 
Minuteman solid-propellant ICBM de 
velopment, which has been under way at 


Edwards (AW Jan. 19, p. 68) 


Lockheed Organizes 
New Avionics Division 

Los Angeles—Lockheed Aircraft Corp 
has set up a separate electronics activity 
to be known as Lockheed Electronics 
and Avionics Division. Head of the new 
division will be Dr. Louis N. Ridenour, 
formerly assistant general manager and 
chief scientist of Lockheed’s Missiles 
and Space Division, who also becomes 
a vice president of the parent corpo- 
ration. 

Electronics Division will have tempo 
rary headquarters at Lockheed’s branch 
plant at Maywood, Calif. 
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DISCOVERER second stage including its Bell Hustler rocket motor (left) weighs almost 1,450 Ib. after propellant is expended. At right, 
vehicle using Thor booster lifts off Vandenberg pad. 
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Orbiting Discoverer Eludes Tracking 


By Irving Stone 


Vandenberg AFB—Indications are 
that the United States has ushered in 
the north-south orbit, with its future 
all-inclusive reconnaissance potential, 
with the successful launching here of 
the first satellite in Project Discoverer. 
It was also the first satellite to be 
launched over the new Pacific Missile 
Range. 

No conclusive orbiting data had been 
acquired last week, but preliminary esti- 
mates based on launch phase telemetry 
indicated that the Discoverer should 
have gone into its orbital path with a 
perigee of 146 mi. and an apogee of 
558 mi. 
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56 sec. 
was 


Telemetry was lost at 8 min 
ifter launch and when the vehicl 
ipproximately 30 mi. off planned tra 
yectory. 

About 22 hr. after launch, signals 
which approximated the predicted po 
sition were picked up on Discoverer’s 
frequency—further confirmation that an 
orbit had been achieved. But thes 
signals were spotty indicating that th« 
radio transmitters were not functioning 
properly or that the orbiting vehick 
may have been tumbling. 

The launch phase showed that 
© Acceleration and burning time of 
Thor booster was “right on the button.” 
¢ Separation of complete second stage 
occurred. Coast period of second stage 


vehicle followed prescribed pattern 
elgnition of the stage 
Hustler engine cut in as planned 
© Burning time of the second stage als« 
was in accordance with projections 
@ Doppler velocity 
ground radar tracking all indicated that 
thrust of the Hustler engine and orienta 
tion of the second stage vehick 
perfect to establish the planned orbit 
l'racking facilities both in the United 
States and overseas were still conducting 
1 search for the vehicle last week. In 
volved in the search were more than 
25 radar Visual and optical 
tracking installations in the United 
States and had not been 
alerted because, due to orbit and time 
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measurement and 
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stations 
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of launch, the satellite would be in the 
sun throughout almost dll its orbital 
trajectory. Only exception will be when 
the satellite is crossing over the polar 
areas. 

Roy Johnson, director of Advanced 
Research Projects Agency, declared 
“. .. While we feel we have conducted 
an adequate test of the propulsion sys- 
tem, due to the failure of the radio 
transmitters, we have not conducted an 
adequate test of the equipment to 
stabilize the satellite in orbit or of the 
tracking network following suc 
cessful test of the satellite stabilization 
equipment and the tracking network, 
recovery of a Discoverer satellite will be 
attempted . . . stabilization and reco\ 
ery techniques represent new steps in 
the progressive development of spac 
vehicles . . .” 

Immediate objectives of this first Dis- 
coverer satellite were to: 

e Prove feasibility of the Thor-Hustler 
rocket engine combination to put a rela 
tively heavy satellite into orbit. 

e Check out guidance system for achiev 
ing orbit and basic instrumentation for 
succeeding Discoverer shots. 

e Test operational aspects of Pacific 
Missile Range and Air Force stations 
which are participating in monitoring 
Discoverer shots 

Chances of putting the Discoverer 
satellite into orbit had been considered 
marginal—only a 25 to 35% probability 
of success as a result of the weights in 
volved, thrust available, and “‘first-time’”’ 
aspects of the Thor-Hustler combi 
nation. 

Discoverer vehicle represents the first 
try to evaluate the Hustler engine in 
any missile flight. Previous tests to 
prepare it for use in combination with 
the Thor booster had been confined to 
static firings of the Hustler at Lock 
heed’s Santa Cruz, Calif., facility. 

Ihe complete Discoverer vehicle is 
a combination of the Douglas Thor 
powered by North American Aviation 
Rocketdyne Division's _ liquid-propel 
lant engine, Bell Aircraft Corp.'s liquid 
propellant Hustler rocket engine for 
the second stage, coupled to a Lock 
heed-developed instrumented nose cone 
Philco Corp. developed the earth-spac« 
communications. 

The second stage remains integral 
with the payload-carrying nose conc 
(AW Feb. 16, p. 30) to constitute the 
orbiting vehicle, over-all aspects of 
which were designed and built by Lock 
heed Missiles and Space Division as 
principal contractor. 

About 20 firings are projected for 
the over-all Discoverer series, which 
will establish a large experimental 
framework of north-south orbitings 

In addition to attempting controlled 
re-entry and nose cone recovery, the 
fifth or sixth successful Discoverer shot 
probably will accommodate biomedical 
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specimens (mice and/or primates) and 
be the stepping stone to establish so- 
— techniques contributing to 
uture reconnaissance satellites and 
manned capsules. 

No recovery of the cone capsule was 
programed for this first firing in the 
Discoverer series, but various aspects 
of the recovery technique probably were 
to be checked out in various degrees to 
initiate a firm base for actual recovery 
of a future Discoverer capsule through 
controlled re-entry procedure. 

Prediction is that enough experience 
should be amassed with two orbiting 
vehicles to warrant recovery attempt of 
the capsule from the third vehicle 
put into orbit. Hawaiian area is now 
firm as the general recovery site, with 
Hickam AFB exercising control of the 
actual recovery. This means that sta- 
tions in Alaska probably will radio- 
command the vehicle sufficiently in ad- 
vance to program the separation of the 
nose cone capsule from the orbiting 
vehicle and effect its descent to within 
200 mi. of target area. 

Already, Air Force’s 6593rd Test 
Squadron, assigned to Hickam and op- 
erating Fairchild twin-boom C-119s. 
is developing techniques for recovery, 
by use of aircraft, of capsules from 
orbiting vehicles. Members of the 
6593rd have been wearing squadron 
patches depicting a spread-wing eagle 
about to clutch an opened parachute 
supporting an object. 

The squadron’s present operations, 
using dummy capsules, are aimed di- 
rectly at future recovery attempts in 
connection with Project Discoverer. Re- 
covery attempts probably will see C-119s 
with nylon ropes trailing from each 
boom end, joining a considerable dis- 
tance behind the plane to trail another, 
long, single cable. At the end of this a 
relatively large net is carried to intersect 
the shroud lines and then snag the 
attached descending chute carrying the 
satellite’s capsule. The procedure will 
require precise timing and extensive 
practice to ensure capsule capture. 


Was Part of Sentry 

Discoverer series was established and 
broken out of the WS-117L Sentry 
project in a reorientation of the latter 
program. Also withdrawn was the in 
frared or early warning phases, making 
these and the Discoverer series separate 
projects under the total WS-117L 
umbrella. 

All of these programs are under di- 
rection of Advanced Research Projects 
Agency, with Air Force’s Ballistic Mis- 
siles Division as the managing agency. 
Navy is administering and operating the 
Pacific Missile Range, over which all 
Discoverer vehicles will be fired. 

In spite of the reoriented over-all 
program, this first Discoverer shot was 
originally intended to be the first Sen- 
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try firing, which was scheduled for 
launch in December, 1958 (AW Nov. 
24, p. 33). 

Main points of the Discoverer vehicle 

and firing include: 
° Overall length of the combined mod- 
ified Douglas Thor and Lockheed satel- 
lite vehicle is 78.2 ft. Satellite vehicle, 
a magnesium structure, alone is 18.8 ft. 
long, and 5 ft. in diameter at rocket 
engine end. 

Minor modifications were made to a 
standard operational Thor to accom- 
modate the second stage. Guidance 
system, designed to pilot the basic 
Thor missile to target, was removed 
along with the nose cone. A few sub- 
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systems also were relocated, but other- 
wise the Thor booster is the same as 
an operational IRBM. Programed com- 
mands in acy and roll are provided 
by a tape-fed programer and an auto- 
pilot for attitude stabilization. 

@ Satellite vehicle nose cone houses tel- 
emetry and communications equip 
ment, which includes a VHF low 
power beacon transmitter to simplify 
the initial acquisition by ground track 
ing stations and a radar beacon trans 
mitter with a transponder which will 
allow the satellite to receive commands 
as well as permit accurate long range 
tracking. Satellite vehicle mid-section 
carries fuel and oxidizer tanks. Aft sec 
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tion holds the rocket engine, retro- 
rockets and miscellaneous installations. 
© Total weight of the ‘Thor second stage 
combination at launch is estimated at 
113,300 Ib. 

© Weight of the satellite vehicle is ap- 
proximately 7,100 lb., but orbital 
weight dwindles to about 1,450 Ib. 
after fuel exhaustion but including 
residual fuel. Satellite vehicle's = 
uesium structure weighs approximately 
425 Ib., of which the nose cone tips 
the beam at about 50 Ib. 

¢ Bell Hustler rocket engine installation 
weighs approximately 275 Ib. 

¢ Telemetry equipment accounts for 
about 40 Ib., guidance about 90 Ib., 
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and communications equipment 85 Ib. 
e Thor booster main engine, North 
American Aviation’s Rocketdyne Divi- 
sion development, supplies in excess of 
150,000 Ib. thrust for liftoff, and burns 
for approximately 155 sec. Vernier en- 
gines continue to burn for about 10 
sec. longer. 

e Hustler engine develops approxi- 
mately 15,200 Ib. thrust to push the 
satellite vehicle into orbit. Fuel system 
is helium-pressurized, uses JP-4 and in- 
hibited red fuming nitric acid for the 
propellant combination, which has a 
specific impulse estimated to be about 
268 Ib.-sec.-lb., perhaps about 20 points 
more than the kerosene and liquid 
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oxygen mixture used in Rocketdyne en- 
gine. 

© Discoverer launches are projected to 
be only a few degrees off from the 
north-south path, the vehicle exiting 
from Strategic Air Command’s Van- 
denberg base at 183 deg., changing 
slightly as the vehicle is scheduled to 
orbit. 

¢ Although a circular orbit is consid- 
cred an ideal achievement, the orbital 
path is expected to have a perigee of 
140 mi. and apogee of 450 mi. The 
plan for a circular orbit contemplated 
an altitude of 190 mi. if it could be 
achieved. 

© Retrorockets are used in separation of 
Thor from second stage vehicle. Nitro- 
gen jets position the satellite vehicle 
in a horizontal attitude to earth during 
the coast phase. 

e Hustler is fired when position most 
nearly horizontal is reached, probably 
about 160 sec. after beginning of 
coast period. Special mixture of unsym- 
metrical dimethyl hydrazine and inhib- 
ited red fuming nitric acid is used to 
start the Hustler engine. 

e Gimbaling the Hustler engine during 
the orbital boost period, the hydraulic 
control system, aided by an infrared 
scanner which looks forward and views 
the horizon, further orients the satellite 
into a horizontal attitude. During or- 
bit, high pressure nitrogen is metered 
to a series of external jets for position- 
ing the satellite. 

e Time for a single orbit is scheduled 
to be about 95 min. 

@ Orbital life may stretch out to be- 
tween 30 and 40 days, but for trials 
from which nose cone capsule recovery 
will be attempted, signal for re-entry in 
the Hawaiian area will probably be 
given after 19 orbital passes. 

© Beep battery life potential was “a 
matter of weeks,” one spokesman de- 
clared. 

e Elaborate network of telemetry and 
receiving and tracking stations for Dis- 
coverer is in operation from the Pa- 
cific Coast west to Hawaii and north to 
Alaska. Large radar dish antennas are 
used, supplemented by tri-helix teleme- 
try receiving antennas. 


Tracking Responsibilities 

Vandenberg facility acquires the 
booster satellite combination from the 
moment it leaves the launch pad. A 
few seconds later the Vandenberg 
auxiliary station at Pt. Mugu’s Naval 
Missile Test Center picks up exit telem- 
etry and tracking data on magnetic 
tape. This auxiliary station also is 
equipped to transmit command for or- 
bital boost engine ignition at the proper 
time. 

Navy's Pacific Missile Range oper- 
ates photo-optical tracking equipment 
at several sites surrounding the launch 
pad, taking high-accuracy metric pic- 
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tures of the vehicle during launch. 

Discoverer payload telemetry’ design 
encompasses advanced circuitry tech 
niques and miniaturization. Operation 
is on 15 channels—10 continuous and 5 
commuted—which can relay continu 
ously about 100 items of information 
on performance of vehicle and its sys- 
tems. 

Instrument ship, Navy’s USS Joe E. 
Mann, cargo vessel modified to accom- 
modate telemetry equipment, is posi 
tioned about 950 mi. downrange, and 
records data during the vehicle's coast 
period, orbital boost and reorientation 
phases of flight. 

During orbit, telemetry and tracking 
data is gathered by Alaskan stations 
located on Kodiak and Annette Islands, 
and by stations at Kaena Point on Oahu 
in the Hawaiian Islands. 

Data from all stations is transmitted 
to the development contro! center in 
Lockheed’s Palo Alto Research Lab- 
oratory, where orbit profile computa- 
tions are made using Remington-Rand 
Univac digital computers. 

Orbital predictions and other data are 
transmitted to the Ballistic Missiles 
Division in Inglewood, Calif. 


Aerojet-General Attains 
Record Sales in 1958 


Aerojet-General Corp. attained record 
total sales of $218,375,000 for the year 
ending Nov. 30, 1958, compared with 
$161,877,000 for the previous fiscal 
vear. Profits after taxes in 1958 were 
$6,028,000; during 1957 they were 
$3,818,000. 





System 609A Details 


Washington—USAF’s System 609A 
solid-propellant modular rocket will be 
stable on three axes and controllable for 
testing of inertial guidance systems and 
aerodynamic shapes for advanced vehi- 
cles. Selection of contractors is now 
under way. 

The vehicle is the USAF counterpart 
of National Aeronautics and Space 
Administration’s Project Scout (AW 
Mar. 2, p. 22) in a joint development 
program. Both will be inexpensive, 
multi-purpose test vehicles. USAF sys- 
tem also is known as Project HETS for 
High Environment Test System. 

USAF prime contractor will supply 
guidance and control, handle systems 
modification, integration and ground sup- 
port equipment, and provide test firing. 
NASA, using a slightly different ap- 
proach, already has chosen rocket engine 
contractors and is inviting bids for a con- 
tractor who will handle structures and 
assembly at Langley Research Center, 
Langley Field, Va., under NASA super- 


vision. 
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before KIWI becomes a rover 


Project Rover is aimed at developing a nuclear-powered rocket engine that 
will result in man’s conquest of intergalactic space. Kiwi-A is its first land- 
based test reactor, named for the flightless New Zealand bird. 

Before Kiwi becomes a space rover, an immense amount of test infor- 
mation will be needed. Edgerton, Germeshausen & Grier, Inc., is cooperating 
with the AEC, NASA and Los Alamos Scientific Laboratory in collection 
of this vital data. 

For Project Rover, EG&G has designed, built and is now operating 
an 800-channel control and instrumentation system yielding diagnostic 
information for designers of tomorrow's spacecraft. 

Thus, Edgerton, Germeshausen & Grier, Inc. again is applying its 
unique operating, design and manufacturing experience to help advance 
the nation’s nuclear weapon, missile and space programs. 


EDGERTON, GERMESHAUSEN & GRIER, INC.@@I]D 
160 BROOKLINE AVENUE, BOSTON 15, MASS. + 1622 SOUTH “A” STREET, LAS VEGAS, NEV. 
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Pilots File Suit to Block ALPA Payments 


Washington—Two airline pilots filed 
formal suit against Air Line Pilots Assn. 
president Clarence N. Sayen last week, 
charging “improper” procedures in as- 
sessing $1.1 million in strike benefit 
payments to Eastern and Capital airline 
pilots. 

Filed by James R. Eads, of Trans 
World, and Lawrence Shapiro, of 
United Air Lines, the suit charges that 
Saven and ALPA treasurer Don Smith 
used “improper pees. in assessing 
the strike beneht payments during re- 
cent walkouts by mechanic and engi 
neering unions at Eastern and Capital. 

Attorneys for the complaining pilots 

said the suit represents the thinking of 
an estimated 11,000 of ALPA’s 17,000 
members. The U.S. District Court in 
Chicago, site of ALPA headquarters, 
was asked in the suit to 
@ Declare assessments already levied null 
and void. 
¢ Credit sums already paid by ALPA 
members to pilots at Eastern and Capi- 
tal as future dues paid in advance. 
¢ Enjoin ALPA officials from taking dis- 
ciplinary action against members bring- 
ing the suit or those supporting its 
charges. 
e Restore an estimated 40% of the 
union membership, who, according to 
the suit, have refused to pay the strike 
assessment, to their former status as 
members in good standing. 

Asked to comment upon the charges 
shortly after they were filed with the Dis 
trict Court, an ALPA spokesman said 
that there was no basis o the charges 
since the union’s board of directors ap- 


eee 


proved the assessments by a nine-to-one 
vote. He said he believed the case 
would be thrown out of court. 

In another attack against ALPA man 
agement, 13 other charges are now being 
circulated among the airline chapters by 
the Air Line Pilots Group. The group, 
which is composed of ALPA members, 
charges that the union leaders’ in- 
sistence on the need for a fourth crew 
member on jets will lead to reduced 
pilot pay scales and eventual dissolu 
tion of the union. Eads and Shapiro 
also are leaders of the group 

The District Court suit contends 
that the action of the union’s 300- 
member board of directors in approving 
the assessments for Capital and Eastern 
is unconstitutional under the ALPA 
charter. In particular, they say the 
Eastern award is “improper” on grounds 
that the directors were given incomplete 
information and too little time in which 
to cast their votes. It charges that rec 
ommendations for payments to the 
strike-bound pilots, plus methods of 
assessment and payments, were lumped 
together and approved by only one vote 
rather than separate votes 

Eads and Shapiro charge in the suit 
that, since pilots at Eastern and Capital 
were not on strike but shut out as a re- 
sult of strikes by the mechanics and 
engineers, they were not constitution 
ally eligible for strike payments but 
only unemployment compensation. 

Basis of the suit revolves about a Nov 
12 agreement between the Eastern 
pilots’ chapter and the company settling 
the crew complement issue by accept- 


ing a fourth crew member. It charges 
that directors voting the strike benefits 
for Eastern pilots were not informed of 
this development at the Dec. 5 ballot 
ing and had no knowledge of the set 
tlement until Jan. 9. 

Sayen, they said, announced the 
ireement as “now it can be told” on 
that date. 

Payments to Eastern pilots have 
ranged from $350 to $650 per indi- 
vidual, the objecting ALPA members 
said. With $1.1 mullion already paid 
out, and only 40% as vet uncollected, 
the sum total poses a heavy drain on 
the union’s existing strike fund, spokes 
men for the Air Line Pilots Group say 

American Airlines pilots, who did go 
on strike, were unable to collect strike 
benefits because of a technical interpre 
tation of their company pay periods and 
time on strike failed to meet ALPA re 
quirements. The American airline pilot 
chapter is still negotiating this issuc 
with ALPA. 

Attornevs for the complainants sa\ 
ALPA has 20 davs in which to file a re 
ply to the suit. As a followup to the 
legal action, the Air Line Pilots Group 
opposing the ALPA leadership has told 
the union’s executive council that the 
suit was filed as the “only recourse’ to 
satisfaction in the hopes that it will 
unite the many “splinter groups” of 
pilots into a common cause, “regain 
ALPA’s respect” in the indutry and 
prevent a large segment of the member- 
ship from losing the advantage of their 
good standing. 

Dissenting pilot members say that 


First Production P6M-2 Flies 


5 turbojets rated at 15,000 Ib. thrust each, has made 
its initial flight. Predecessor Y6M-1 is powered by four Allison J71 turbojets rated at 10,000 Ib. thrust each. The P6M-2’s cockpit canopy 
has been redesigned and increases pilot vision. Wings have greater dihedral because of higher gross weight capability afforded by J75s. 


First production Martin P6M-2 SeaMaster, powered by four Pratt & Whitney J7 
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settlement of the crew complement is- 
sue at Eastern by placing a third pilot 
in the cockpit was “ill conceived” since 
a presidential fact finding board recom- 
mended pilot qualifications for a third 
crew member on jets as a safety meas- 
ure, while, they charge, the agreement, 
including use of mechanic-qualified 
flight engineers in jet crews, seems to 
contradict the union’s stand for a “‘fail- 
safe” concept utilizing a pilot-qualified 
engineer. In a resolution being submit- 
ted to all ALPA chapters by the group, 
the Eastern agreement is referred to as 
evidence that ALPA reversed itself and 
established that crew complement is not 
a prime issue in the contract nego- 
tations. 


New Group Hinted 


In a lengthy list of recommended 
resolutions, the ALPG also advised 
members that ground work has been 
completed for a new pilots’ organization 
if the “hard core” of ALPA leadership 
fails to heed the requests of its 
members 

Referring to its charge of a late dis- 
closure by Saven of the Eastern agree- 
ment, the group called for all elected 
ALPA officials to provide full informa- 
tion on any subject requiring a vote in 
order to allow members to judge and 
direct the actions of union officials. 

Che dissenting group also is pressing 
for a ballot by the entire ALPA mem- 
bership to determine their desire for 
use of a secret ballot in the election of 
all union officers 

If adopted, the secret ballot elections 
would be conducted by “The Honest 
Ballot Association” of New York, ALPG 
told the pilots. 








Engineers’ Charge 

Washington—Flight Engineers’ Inter- 
national Assn. last week called upon the 
Federal Aviation Agency for an investiga- 
tion of the “hazardous effect a fourth 
crew member may have upon the opera- 
tion of jet aircraft.” At the same time, 
the union asked Civil Aeronautics Board 
to stop mail payments to certain airlines 
because such companies were “using tax- 
payers’ money to pay for a featherbedding 
demand imposed by the Air Line Pilots 
Assn.” 

In a letter to the FAA, the engineers 
group said that recent airline agreements 
to carry a fourth crew member aboard jet 
transports could cause the extra crew 
member to interfere with the perform- 
ance of duties on regular crew members. 
The group told CAB that the “strength” 
of ALPA “is such that it was able to 
force an unwanted, unneeded and poten- 
tially unsafe fourth crew member into 
the cockpit where there is not even room 
enough for him to sit.” 
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“VIBRAMITE” 


Which of these features have you been seeking? 


SIZE: A mere 1.42” square x 1” high—a gem of miniaturization 
WEIGHT: Only 2.75 oz —minimum effect on test specimen 

DAMPING: Eddy current —temperature effect negligible 

RESPONSE: Flat, 30 to 2000 cps—revolutionary in a damped pickup 
ACCELERATION LIMIT: 50g guaranteed—takes impact shock to 1000g 


TEMPERATURE RANGE: — 85° to + 500°F—continuous, with 
minimum effect on sensitivity 


POSITIONING: Omnidirectional—no shift in sensitivity, no adjusting 


Now, from the pioneer in vibration testing comes the means 
to more reliable test data. 


Only size and weight are miniaturized in this new MB Type 
11 vibration pickup. Sensitivity, response and performance 
are truly large scale ... to traditionally high MB standards. 
Accuracy surpasses that of other larger pickups now in use. 
Most important, it is the only available damped unit with 
a flat response curve over its full operating range. Send for 
full data ... and compare. 


Pioneer and leader in the field of vibration 


MB MANUFACTURING COMPANY 


A DIVISION OF TEXTRON INC., 1078 State Street, New Haven 11, Conn 
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U.K., Canada Reject 
ICAO Navaid Decision 


Montreal—British and Canadian dele- 
gations have refused to accept the de 
cision of a special meeting on short 
distance navigational aids to make 
DME-T an international standard. The 
three-week meeting which ended last 
week was called by the International 
Civil Aviation Organization to choose 
between the United States-sponsored 
VOR/DME-T and the United King- 
dom-sponsored Decca navigation sys- 
tems. 

Both the United Kingdom and Can- 
ada reserved their position in respect 
to DME-T, which will enable them to 

tells you exactly what contest the recommendations of the 
| meeting when they are considered by 
the ICAO council. Before becoming 
happened up there official, the meeting’s recommendations 
| must receive a two-thirds vote from the 
” Was the pilot too quick on the trigger? Too slow? NADAR 2l-etate council. 

: ea The meeting was marked by charges 
brings back the facts—a magnetic recording of everything and countercharges as the technical and 
the armament control system puts on the radar scope. The operational merits of the two systems 
: : y ; were hotly disputed. After the vote fa 
tape is ready for immediate playback—an invaluable tool for voring VOR/DME-T (AW Mar. 2, 


both flight training and flight testing. Remernber ... military p. 24), the United Kingdom charged, 
, ss “The expert advice available to the 
pilots are always training. 


Autonetics | meeting on the need for an area cov- 


erage system of high accuracy with pic- 
torial presentation in areas of high 
trafic density was completely disre- 
garded.” 

The U. S. and British delegations 
from research, design, development and manvfacturing have accused each other of refusing to 


compare the two systems on a quanti 

from PROPELLEX tative basis. The British said, “The 

A NEW United Kingdom has, with regret, been 
forced to conclude that opposition to 
SOURCE OF aie a the development of quantitative data 


which would have facilitated an ob 


a jective examination of the two systems 
COMPONENTS : was influenced by the fear that VOR 


A Division of North American Aviation, Inc. * Downey, California 





DME-T would be found wanting when 
compared with the Decca navigation 
system.” 
| F United States delegates told AviaTIon 
ol Weex that efforts to engage the meet- 
ing in point-by-point technical com 
. parison of the systems were frustrated 
Bi J by the United Kingdom. As to agree- 
. | ment on operational requirements, a 
* ~ statement by the U. S. delegaion after 
Whatever you need in the way of emergency landing gear actuators the vote said, “The record shows that 
propellants, explosives and cartridge rs there was a large measure of agreement 
ye ait Say + hang eS on the operational requirements. Al- 
minimem of cost. ; legations to the contrary reflect im- 
, " properly upon the integrity of the meet- 
ing as a whole.” 
ore ; Reasons listed by the United King 
PRD Ls EDIE —— a paar wea dom delegation for not accepting the 
St en wsnen explosive bolts, frangible studs adoption of DME-T as an ICAO stand 
PHONE EOWAROSVILLE 3400 ard are: 


serving as prime contractor to the Smee eee teal e No objective assessment has been 
U. S. Government and to the nation’s ea made of the capability of DME-T to 


irer tat ~ 3 describing our “ . . 
aircraft and missile manufacturers. PROPELLEN 6 tes omnis sastisfy the operational requirements, in- 


Engineers and scientists with vision and abil i F&F ' adequate : he ~ ere 
ore invited to ‘investigate the opportunities S Propeliex adequate and incomplete as they are, 
Propeliex. established at the meeting. 


solid propellant rocket motors 
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President’s Views 
On SAC Alert 


Washington — President Eisenhower 
was asked at his press couference last 
week if he felt that “the present 15 min. 
ground alert for Strategic Air Command 
is suficient or would you prefer, in times 
such as these, to have an airborne 
alert?” 

“Well, no,” the President replied. “I 
think the alert that is now observed is a 
good one, and certainly satisfactory for 
the present moment. The ground—an air 
alert would be really worse than useless 
as defense against bombers. You would 
be much better to have your bombers on 
the ground. 

“Now the day will come when the 
principal threat, if this situation de- 
velops along the lines that it appears to 
be going, now at that time there will 
probably be a need for air alert, that is 
some of your bombers in the air, and 
they will have to be, of course, refueled 
more quickly because of the fact that 
they will have lost much of their fuel 
during their alert basis. 

“But at this moment, I would say the 
measures taken by the Defense Depart- 
ment are completely appropriate.” 











¢ In the United Kingdom view, the ad- 
dition of DME-T to VOR will not 
solve the problem which arises in areas 
where trafhe conditions and restriction 
of airspace necessitate a very high order 
of navigational tracking accuracy and 
operational flexibility for the efficient 
exercise of air trafic control and the efh- 
cient operation of aircraft. 
e An operational and technical evalua- 
tion of DME-T has not been made by 
a sufficient number of states to justify 
system's status as a standard. 
e Planning and implementation of the 
DME-T system will be difficult and 
perhaps impossible in some areas owing 
to the fact that it must be compatible 
with Tacan, a military svstem, and 
must share frequency channels with 
both Tacan and secondary surveillance 
radar. 
¢ Deployment of Tacan in some areas 
is subject to -military tactical require- 
ments which considerably influence 
frequency planning and limit the em- 
ployment of military installations for 
civil purposes 

The U. S. delegation in rebuttal has 
prepared and placed in the record of the 
meeting a list of criticisms of the Decca 
system which it says forms the founda- 
tion for United States opposition to 
Decca. The delegation’s criticisms are: 
¢ Basic output of Decca is a group of 
hyperbolic lines of position, data which 
is not directly significant to the conduct 
of the flight or handling of the aircraft. 
A number of specific functions must be 
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Engineers 
see 

the job 
through 
at NOE 


—— 


~~ - 2 7 
wa VAS : 


Engineers at Rohr enjoy the special satis- 
faction of seeing their ideas take shape 
from plans straight through production 


No studies that get pigeon-holed no 
projects that never get off the ground 
. . . but important engineering jobs that 
get into production right here at Rohr 


And, Rohr, today offers experienced en- 
gineers the opportunity and security re- 
flected in a backlog figure of over a 
quarter-billion dollars — more than 60% 
of which is in commercial contracts. 


Currently Rohr needs Design, Liaison, and 
Structures Engineers who have a back- 
ground of achievement ... and who 
desire a future with greater satisfaction 
and accomplishment. 

If you qualify, please forward full resume 
at once to J.L. Hobel, Industrial Rela- 
tions Mgr., Rohr Aircraft Corporation, 
Chula Vista, California. 


Chula Vista and Riverside, California 
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EMPLOYMENT OPPORTUNITIES 


” 
Design engineers 


Mechanical, electrical, electronic, power plant, struc- 
tural. Upper level position. 


Flight Test ...i.... 


Instrumentation, flight test, data reduction and an- 
alysis. 


Mathematicians 


Programmers. Analysts. IBM computer experience. 
Advanced degree and experience in nuclear and air- 
craft fields desired. 


Structural ...,i....: 


Stress analysis, weight analysis, stress methods. 
Upper level position. 


e 
Service Manuals engineers 


Technical writing and aircraft handbook experience 
preferred. 


M ll 
eta urgica engineers 


High temperature, honeycomb, stainless steel ex- 
perience required. 


Expanding programs and new projects make these 
challenging positions available if you have the 
required academic background and professional 
experience. 


W. P. Key, Dept. AW-3 

Send your resume to: Engineering Professional Placement 
834 West Peachtree Street, N.W. 
Atlanta 8, Georgia 


LOCKHEED AIRCRAFT CORPORATION 


GEORGIA DIVISION 


Home of C-130 Hercules ... JetStar ... Lockheed Nuclear Products 
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executed to p-ovide the significant data 
from the basically insignificant informa 
tion. 

e Operational reliability is more than 
just the technical functioning of a de 
vice each time it is set to working. A 
much more important consideration is 
the number of steps required to get, 
from the basic output, information of 
significance to the pilot. Each step in- 
troduces the possibility of error. The 
steps required may be automated to a 
certain extent but each step, manual or 
automatic, introduces a reduction of op- 
erational reliability. 

© Decca has not been able to show that 
it can meet all the criteria for a short 
distance navigation aid: technical relia 
bility, simplicity of use, maximum ac 
curacy consistent with reliability and 
simplicity and navigation service at 
altitudes and distances that are opera- 
tionally significant. 

¢ Continuing attempts to achieve oper 
ational simplification of Decca have re 
sulted in continuously increased tech- 
nical complication. Layer upon layer 
of complexity has been added, and even 
further improvements contemplated 
adding still further technical complex- 
ity. Decca in operationally usable form 
is available only to a restricted class of 
large aircraft, and is highly complex and 
expensive. The only hope of providing 
Decca service to other than heavy air 
craft is to severely restrict its utility and 
not exploit its potential advantages. 

¢ Practical application of pictorial dis 
play to Decca is to prepare flight charts, 
not on an area basis, but strictly on a 
route basis. The individual character 
and distortion of the charts in practical 
use of the system give the pilot no uni- 
form feeling as to either lateral displace 
ment from the track or distance along 
the track. The size, complexity, and 
cost preclude the use of the Decca flight 
log by many thousands of aircraft, ac 
cording to the U. S. delegation. 


Space Communications 
Program Detailed 


Washington—Top priority has been 
given to development of a network of 
military communication satellites in 
permanent orbit around the earth, Roy 
W. Johnson, director of Defense De 
partment’s Advanced Research Projects 
Agency, told Congress last week. 

Cost of the program, exclusive of 
rocket boosters and upper stages, is 
expected to increase from $15 million 
in Fiscal 1959 to $60 million in Fiscal 
1960 and more than $100 million each 
year thereafter until the program is com 
pleted. 

Johnson told the House Scientific and 
Astronautics Committee that the pro- 
gram will be carried out in successive 
stages leading to a sophisticated global 
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network which is scheduled for com- 
pletion in about 10 years. Program 
breakdown includes: 
© Project Score, delayed communication 
repeater. This rudimentary device was 
placed in orbit in December with a 
Convair Atlas intercontinental ballistic 
missile as booster. 
e Project Courier, also a delayed com- 
munication repeater but more refined 
than Project Score. First firing is sched- 
uled in about one year, with at least 
two more to follow before the system be- 
comes operational within approximately 
three years. The Courier, equipped with 
a magnetic recorder, will receive mes- 
sages from the ground as it passes over 
a station and release the message as it 
passes over the receiving station. The 
trafic handling capability is equivalent 
to 20 continuously operating teletype 
channels each of 100 words per minute. 
© Polar communication project, a real 
time communications repeater designed 
to meet requirements for communica- 
tion with aircraft in the arctic regions. 
Knowledge gained from Project Dis- 
coverer (see p. 323) will be useful in 
this project, Johnson said. ARPA plans 
to make a test firing to put a satellite 
in orbit within two years and complete 
all development work in three years. 
lo provide constant communications 
between ground points in the U. S. and 
aircraft in the polar regions, several 
satellites would be required in order 
that one would be available in the region 
at all times. 
¢24-hr equatorial orbital satellite, a 
real time fixed repeater. This satellite 
will orbit at 19,400 naut. mi. above the 
earth and remain at a fix spot, provid- 
ing a relay for points several thousand 
miles apart. Initial firings to test van- 
ous subsystems will begin in about 18 
months, with the final full test firing of 
the complete system scheduled to begin 
in about three vears. The first success 
ful complete firing will terminate the 
research and development phase of the 
program 

The equatorial orbiting satellite will 
have a communication capability of 144 
voice channels and provide service on 
an instantaneous basis between points 
being linked. In addition, it will have 
equipment for one voice channel for 
use to aircraft. Minimum requirements 
for a global network, Johnson said, 
would be three high orbiting satellites 
plus four others in a polar orbit at an 
altitude of 5,000 mi. 
e Long-range program planned is a re- 
finement of current projects imcorporat 
ing more sophisticated instrumentation 
requiring greater weight. Early experi 
ments pointed directly toward this 
equipment will be carried aboard in 
some of the later test firings of the 
Saturn vehicle within the next two or 
three years. The equipment should be 
completed in about 10 years. 
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YOUR 
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Get into a key missile 
—prime contractor fo 


Engineering can be a really satis- 
fying career—and within engineer- 
ing one branch stands out. That’s 
Guided Missiles. If the missile field 
is the one you want—hear this. We 
need engineers with exceptional 
ability whocan handle responsibility. 

At Bendix you work with men 
who are outstanding in every phase 
of engineering. You use facilities 
second to none. You do work that’s 
challenging and important—work 
that offers exceptional opportunities 
to build your professional standing. 


Bendix 


PRODUCTS 
DIVISION 


Bendix Products Division—M 
4068 So. Beiger St, Mishawa 
Gentlemen: | would like more in 
Please send me the booklet “0 


ee ee TY 


ADDRESS 


CITY 





EMPLOYMENT OPPORTUNITIES 


program at BENDIX 
r the Taics missile 


You will enjoy Midwestern living 
at Bendix, too. Fine, four-season 
climate and excellent 
facilities are close at hand 
tion, Bendix offers you a 
personal benefit program. 

If this interests you and you want 
mail the 
copy ol 


recreational 
In addi- 
liberal 


additional information, 
coupon below for your 
“Opportunities Abound at Bendix 
Missiles’’. You can read it through 
in half an hour—and it may prove 
to be the best half hour you’ve ever 
spent in your life. 


Missiles “Condi 


issiles 

ka, ind 

formation concerning opportunities in guided missiles 
pportunities Abound at Bendix Missiles 
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NGINEERS 


with experience in 


AIRCRAFT 
DUCTING SYSTEMS 


ROCKET ENGINE SUBSYSTEMS 
AND COMPONENTS 


ALL-METAL HONEYCOMB 
STRUCTURES 


Solar offers exceptional opportu- 
nities at this time for creative 
engineers, The right men joining 
now will gain key positions in 
their fields of interest, will work 
on exciting projects of the most 
advanced type. It will be to your 
advantage to learn the complete 
details immediately. 


SOLAR SPECIFICS 


Solar is a medium-size company 
(2500 people in San Diego) with 
a successful history since 1927. 
It is big enough to offer the most 
advanced personnel policies, yet 
small enough so you don’t get lost 
in the crowd. Salary and perform- 
ance reviewed semi-annually. 
Liberal relocation allowances. 
Solar is making many significant 
contributions to space age tech- 
nology, including development 
and production of some of the 
most advanced solid fuel rocket 
cases and nozzles in the U. S. 
The special professional status of 
engineers is fully appreciated and 
recognized, A new 60;000 sq. ft. 


engineering building, necessitated 
by expanding research and 
development, will be completed 
in 1959 on the edge of San Diego 
Bay. A huge new furnace for heat 
treating and brazing will also- be 
completed this year. 


IDEAL LOCATION 


Solar is located in sunny San 
Diego with the finest year-around 
climate in the U. S. Recreational, 
cultural and educational facilities 
are superb. The new advanced 
science branch of the University 
of California offers exceptional 
opportunities for further study. 
Outdoor living and sport can be 
enjoyed all year long. You and 
your family will really “live” in 
San Diego! 


Please send resume of your quali- 
fications at the earliest opportunity 
to Louis Klein, Dept. E-346, Solar 
Aircraft Company, 2200 Pacific 
Highway, San Diego 12, California. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 


ALSO OPENINGS FOR: Research Engineers (high temperature materials) 
..+ Metallurgists...Gas Turbine Engineers... Publications Editors... 
Engineering Writers ... Engineering Drawing Checkers. 
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New York Airways 


Plans to Buy Rotodynes 
New York—Intent of New York Air- 
ways to buy five Fairey Rotodyne 65-pas- 
senger rotorcraft was reported by the 
helicopter airline last week to CAB in 
certificate renewal hearings here. 
Delivery of the first units of New York 
Airways’ $10 million proposed order will 
begin in 1964. New York Airways’ Presi- 
dent Robert L. Cummings, Jr., said his 
company had executed a letter of intent 
with Fairey concerning the planned pur- 
chase. Rolls-Royce Tyne engines are 


specified. 











Glennan Endorses 
Fuller Information 


Washington—Civilian space agency 
should “report fully and candidly about 
what we have done and about what we 
are doing” even though “we're damned 
if we do and we're damned if we don’t” 
talk about future plans, T. Keith Glen- 
nan, National Aeronautics and Space 
Administrator, said last week. 

Glennan said he has “opposed un- 
necessary and excessive secrecy in the 
conduct of scientific investigations by 
governmental agencies for many years,” 
and he finds himself “in complete agree- 
ment” with the provision of the con- 
gressional law creating the agency that 
requires disclosure of NASA’s work. 

Both House and Senate space com- 
mittees recently had indicated concern 
over NASA's information policy and 
had indicated they might make a study 
to see whether it was meeting the pro- 
visions of the space act. 

“The American public, the people 
who will have to pay the costs of our 
space programs, most certainly are en 
titled to full disclosure about the way 
we are accomplishing our vital, assigned 
missions,” Glennan told an Aviation 
Writers Assn. luncheon here. 

“Further, science will flourish best 
when interchange—free interchange—of 
information between scientists is en- 
couraged.” 

Among the facts of life that must be 

accepted, Glennan said, are: 
e U.S. space program must be “planned 
and operated on a sensible and con 
tinuing level of effort’ because it “Is 
a long-range program, full of uncertain 
ties—one demanding sustained effort 
and support over a great many years.” 
e Although U.S. is proud of the Van- 
guard II and Pioneer IV launching, 
Soviet Russia “today possesses rocket 
engine systems more powerful than the 
biggest in our inventory and conse 
quently, for some time to come they 
will be able to loft into space payloads 
substantially larger than ours are.” 


AVIATION WEEK, March 9, 1959 





@ NEWS OF THE WEEK 


News Digest 





Probable successor to Dudley C. 
Sharp, as Assistant Secretary of the Air 
Force for Materiel, is Phillip B. ‘lavlor, 
of Sanderson & Porter, a New York 
management consultant firm. Sharp's 
resignation became effective Jan. 31. 


Gen. Edwin W. Rawlings, com 
mander of the Air Materiel Command 
for eight years before his retirement at 
the end of February, will join Gencral 
Mills Inc. as financial vice president 


Temco Aircraft Corp. will lay off 
2,000 of its 8,250 employes in the first 
half of 1959 because of dwindling air- 
frame subcontracts. 


North American Aviation, Inc., ex 
pects 1959 sales again to total a billion 
dollars. North American’s backlog of 
orders totals approximately $765 million. 


Martin Co. sales in 1958 totaled 
$483,643,681, to make the eighth year 
in a row of increasing sales volume. Sales 
for the vear ending Dec. 31, 1957, were 
$423,925,081. Net income for 1958 
was $11,725,555, compared with 
$9,879,638 for the 12 months ending 
Dec. 31, 1957. Backlog of orders at 
the end of 1958 was $832 million. 


Fairchild Engine & Airplane Corp. 
is closing its Engine Division plant at 
Deer Park, N. Y. About 160 of the 
division’s 625 employes will be kept on 
to finish work on existing contracts and 
to complete termination procedures for 
the J83 turbojet engine which was 
canceled by USAF (AW Jan. 12, p. 
32). Fairchild plans to sell the plant. 

General Electric Co. has named its 
lircraft gas turbine organization the 
light Propulsion Division. 


Servomechanisms, Inc., Los Angeles, 
and Laboratory for Electronics, Inc., 
Boston, are considering a merger on the 
basis of 23 shares of Servomechz2uisms, 
Inc., to one share of Laboratory for 
Electronics, Inc. 


Ryan Aeronautical Co.’s net income 
for Fiscal 1958 was a record $2,287,239. 
Net income for the vear ending Oct. 
31, 1957, was $1,804,359. Net sales 
totaled $73,706,411 for the year ending 
Oct. 31, 1958, compared with $76,- 
085,016 for the previous vear. Backlog 
of orders totals $129 million. 


PICTURE CREDITS: 

109, 110, 313 (bottom), 314—Sovfoto: 
159, 323 (right)—-Wide World; 261 
(top)—Russell Melcher; 313 (top)— 
Aviation Week. 
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ENGINEERS 


Why 

2 Years at 
Norden Labs 
add up 

to 4 

.» IM your 


Professional 
Development 


TELEVISION & PASSIVE DETECTION 
@ Transistor Circuit Development ¢ 
High & Low Light Level TV Camera De 
sign @ Video information Processing ©® 
TV Monitors & Contact Analog Displays 
® Military Transistorized TV Systems 
(Also openings for recent EE grads) 


RADAR & COMMUNICATIONS 

Design & Development of: 

® Antennas @ Microwave Systems & 
Components @ Receivers © Transmitter 
Modulators ®@ Displays @ Pulse Circuitry 
(VT & Transistors) © AMTi © Data Trans- 
mission ¢ ECM 


DIGITAL 
® Digital (Senior) Design: Logical, Cir- 
cuit, Magnetic Storage 


PROJECT ENGINEERING 
® Senior Engineers — Engineering Pro- 
gram Mgt. 


SYSTEMS ENGINEERING 
© Synthesis, analysis & integration of 
electronic & electro-mechanical systems 





121 WESTMORELAND AVENUE 


at Norden Laboratories. 


NAME 


..- because GrowTH is the pattern here —healthy, 
vigorous, rapid—providing unusual opportunities 
for a good man to move ahead. Norden’s profes- 
sional staff has increased 40% in six months. 


New long-range commitments give you acceler- 
ated opportunities to learn and grow, meet new 
challenges, experience individual achievements. 


Acquisition by United Aircraft has added exten- 
sive research facilities (including the most ad- 
vanced computation services) to Norden’s fine 
R & D labs. You also enjoy the longterm career 
benefits and growth potential of association with 
one of the country’s leaders in the development 
of advanced aircraft propulsion systems. 


And the diversity of Norden’s projects makes it 
easy to get the right assignment to utilize your 
skill and ingenuity. (Project range: communica- 
tions, radar, infra-red, missile and aircraft guid- 
ance, TV circuitry, inertial and stellar navigation, 
data handling, navigation-stabilization systems, 
bomb director systems.) 


Immediate openings at White Plains, N. Y. and Stamford, Connecticut locations 
for engineers at all levels of experience: 


Descriptive Brochure Available Upon Request 


= SURI a PON ITOM tna AEE 


TECHNICAL EMPLOYMENT MANAGER 


NORDEN LABORATORIES 


NORDEN DIVISION — UNITED AIRCRAFT CORPORATION 


I am interested in obtaining further information on opportunities 


QUALITY ASSURANCE 

© Systems Reliability Analyses ¢ Com- 
ponent Reliability & Evaluation ¢ Vibra- 
tion, Shock & Environmental Test © 
Standards 


ENGINEERING DESIGN 

@ Electronic Packaging 

FUTURE PROGRAMS 

® Systems Enginee: (SR) — Broad crea- 
tive background, ability to communi- 
cate — experience in radar, TV systems 
— supervise R&D proposals ©¢ Senior 
Engineer — Cost development for R&D 
proposals. Require broad technical ex- 
perience in electro-mechanical and 
electronics systems 


STABILIZATION & NAVIGATION 

® Servo Loops for gyro stabilization, 
antenna stabilization, accelerometer 
force balance, antenna scanning © Re- 
peater Servos © Transistorized Inte 
grator, DC Amplifier, Servo Amplifier ¢ 
Magnetic Amplifiers © Transistorized 
DC & AC power supplies © Gyros & Ac- 
celerometers 





WHITE PLAINS, NEW YORK 





ADDRESS___ 





CITY 


SSS 





DEGREE 


YEAR... - = 





Nn ee ee ee ee ee EEE EEE EEE ee 


(United States Citizenship Required) 
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You can explore new areas at IBM in 


DAT 
Mi 


N 
STUV\ 
Z&$ 
COM 





















































MUNIC 


Creative people at IBM are hard at work on a problem that has vexed man since the 


dawn of history—communication with his fellow beings. The rapid transmission of precise data 
is vital in this fast-moving age. One group of engineers and scientists at IBM is working 

on multiplexing techniques to channel data. This data has to be made available at maximum 
speed at desired times and places. Another group is developing computer systems that 

will control complete warehousing or industrial operations. For the military, IBM is designing 
a computer that will make available in real time, data concerning troop strength and 
dispositions. This important work needs imaginative people. If you want to be a part of 

this world of discovery and development, there are many opportunities at IBM. 


A NEW WORLD OF OPPORTUNITY. Both technical and administrative engineering careers offer 
parallel advancement opportunities and rewards at IBM. You will enjoy unusual professional 
freedom, comprehensive education programs, the assistance of specialists of diverse disciplines, 
and IBM’s wealth of systems know-how. Working independently or as a member of a small 
team, your individual contributions are quickly recognized and rewarded. This is a unique 
opportunity for a career with a company that has an outstanding growth record. 


For details, write, outlining 

background and interests, to: 

Mr. R. E. Rodgers, Dept. 524C2 

IBM Corporation 

590 Madison Avenue While in New York for the I. R.E. Show, you are 


New York 22, N. Y. cordially invited to visit the IBM booth and the 
IBM Product Display Center at IBM Head- 
INTERNATIONAL BUSINESS MACHINES CORPORATION quarters, 590 Madison Avenue at East 57th Street, 
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CAREERS AVAILABLE 
IN THESE AREAS... 
CIRCUIT DESIGN & RESEARCH 
COMMUNICATIONS 
COMPONENT ENGINEERING 
COMPUTER ANALYSIS & DESIGN 
CRYOGENICS 
ENGINEERING PHYSICS 
INERTIAL GUIDANCE 
INDUSTRIAL CONTROL 
INFORMATION THEORY 
LOGICAL DESIGN 
MATHEMATICS 
OPTICS 
PROGRAMMING 
RADAR 
REAL TIME STUDIES 
SEMICONDUCTOR DESIGN 
SOLID STATE DEVELOPMENT 
SYSTEMS DEVELOPMENT 


Qualifications: B.S., M.S., or Ph.D. 
in Electrical or Mechanical Engineer- 
ing, Physics, or Mathematics — and 
proven ability to assume a high de- 
gree of technical responsibility in 
your sphere of interest. 




















AVIATION WEEK, March 9, 1959 


GENERAL DESCRIPTIONS 

OF SOME ASSIGNMENTS: 

SYSTEMS ENGINEERS to analyze and 
design computer systems. Backgrounds 
required include analog to digital con- 
version; analyses and preparation of 
diagnostic programs; development of 
complex devices in servo-mechanisms 
or radar for advanced systems. 


LOGICAL DESIGNERS with two to four 
years’ experience outlining logical 
blocks. Previous computer experience 
desirable. Some experience in transis- 
torized equipment specification helpful. 
Must have strong interest in the theo- 
retical and practical aspects of check- 
ing means and various codes, redun- 
dancy, error detection and correction, 
information flow, and other factors. 


SOLID STATE ENGINEERS AND SCIEN- 
TISTS to do applied research on pre- 
cision linear circuitry employing solid 
state devices using analog to digital 
conversion techniques and sample 
data. Experience in feed-back amplifier 
design desirable. Also opening for 
engineers with experience in precision, 
low-level linear circuits employing 
solid state, to work on analog to digi- 
tal conversion techniques. 


INDUSTRIAL CONTROL ENGINEERS to 
perform precision AC and DC electric 
measurements. Assignments in armpli- 
fier design, relay circuit logic, test 
equipment development, analog to 
digital conversion, and noise reduction. 


CIRCUIT DESIGNERS to design tran- 
sistor amplifiers, relay lines, transistor 
tube conversion circuits. Develop sys- 
tems circuit specifications, perform 
circuit evaluation experiments and reli- 
ability criteria. Other openings in cir- 
cuit design for magnetic devices 


MATHEMATICIANS to do digital com- 
puter programming, handle analysis- 
of-variance and multiple-regression 
type problems. Design experiments for 
wide variation of engineering applica- 
tions. Knowledge of application of 
probability or game theory desirable 


COME 


} AHEAD 


WITHU 
IN “59 


e At the General Electric Jet 
Engine Department, men with 
proven ability advance rapidly. 


About one out of every two of 
our engineers was promoted dur- 
ing the past year. 


We have doubled our engineering 
staff since 1955, and now new 
contracts, new expansion, make it 
possible for us to offer career op- 
portunities to engineer specialists 
in a number of fields listed below. 


The problems we work on are not 
simple. They’ll tax your engineer- 
ing skill over long periods of time. 
But you'll be working in a climate 
of mental vigor with other top- 
flight engineers under supervision 
quick to recognize professional 
ability, and quick to reward it. 


We need young engineers, and 
we need older, more experienced 
engineers. You must be a U.S. 
citizen, and you must have an 
Engineering Degree. Opportuni- 
ties exist in the following fields: 


ENGINE RELIABILITY . . . AERODYNAMIC 
DESIGN . . . ELECTRICAL CONTROLS DE- 
SIGN . . . ADVANCED ENGINE PERFORM- 
ANCE ANALYSIS . . . ENGINE FLIGHT 
TEST... CONTROL COMPONENT DESIGN 
. « « TEST INSTRUMENTATION . . . EN- 
GINE STATIC PARTS DESIGN... and 
many others. 


Send your resume—or, for more 
information, write or phone: 


Mark Peters, General Electric Co, 
Aircraft Gas Turbine Div. AW-39 
Cincinnati 15, Ohio 
Phone: POplar 1-4100, Ext. 2181 


Collect long distance calls will be 
accepted any weekday 9a.m.-4p.m, 


GENERAL @@ ELECTRIC 
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ENGINEERS 


This is one of a series of professionally informative messages on 
RCA Moorestown and the Ballistic Missile Early Warning System. 

















BMEWS AND THE 
| SYSTEMS ENGINEER 


Military science, in its need for large-scale, complex 
automatic equipment, has provided the environment 
for the evolution of the modern systems engineering 
concept. To meet the challenge of defense electronics 
particularly, this comprehensive and logical ap- 
proach to engineering has steadily grown into a 
discipline in its own right. 


BMEWS, a military electronics system of immense 
proportions, requiring the cooperative development 
efforts of four major corporations operating under 
RCA leadership, vigorously demonstrates the role 
of systems engineering in modern technology. Con- 
ceived by the Department of Defense and RCA sys- 
tems engineers in 1955, Bmews is evolving from 
mathematical model to hardware maturity entirely 
within the framework of the systems concept. The 
systems engineer is using his special tools of infor- 
mation theory, computing, probability, operations 
research, linear programming and other techniques 
to resolve the complex challenges of early detection 


of enemy ICBMs. 


As an architect of defense, the RCA Moorestown 
systems engineer is also giving close scrutiny to the 
equipment requirements of the space vehicle age 
and to the physics of the generation of weapons 
beyond. 

Engineering scientists who are interested in joining 
the Systems Engineering activity at 

RCA Moorestown are invited to ad- 

dress inquiries to Mr. W. J. Henry, 

Box V-4C, 


RADIO CORPORATION of AMERICA 


MISSILE AND SURFACE RADAR DIVISION 
MOORESTOWN, NL 


























SCIENTISTS 


Here is your opportunity to grow 
with a young, expanding subsidiary 
of the Ford Motor Company. Out- 
standing career opportunities are 
open in Aeronutronic’s new RE- 
SEARCH CENTER, overlooking 
the Pacific at Newport Beach, and 
the facility in Glendale, California. 
You will have all the advantages of 
a stimulating mental environment, 
working with advanced equipment 
in a new facility, located where you 
can enjoy California living at its 
finest. 


PhD and MS RESEARCH SPECIALISTS with 
5 to 7 years’ experience in heat transfer, 
fluid mechanics, thermodynamics. com- 
bustion and ti and thermo- 
elasticity. To al on theoretical and 
related to re-entry 
poe ae ay and advanced rocket propul 
sion. Specific assignments are open in re 
entry body design, high temperature ma 
terials studies, boundary layer heat trans- 
fer with chemical reaction, thermal stress 
—- and high temperature thermody- 
nam 


PROPULSION ENGINEERS with 5 years’ 
experience in liquid and solid rocket de- 
sign and test. Familiarity with heat trans- 
fer problems in engines desirable. To 
work on program of wide scope in R & D 
of advanced concepts in rocket engine 
components, and for missile project work. 


APPLIED MATHEMATICIANS. 3-5 years 
recent experience required and A.B. or 
M.A. degree. Experience in numerical 
analysis and computer work in connection 
with rockets and rocket propellants. 


STRESS HIGH TEMPERATURE MATERIALS. 
Mechanical or Metallurgical Engineer, 
must be familiar with thermal stress and 
shock as well as elasticity and plasticity. 
Application to nose cones and thrust 
chambers. 


FLIGHT TEST & INSTRUMENTATION EN- 
GINEERS with 5 to 10 years’ experience 
in laboratory and flight test instrumenta 
tion techniques. Will develop techniques 
utilizing advanced instrumentation asso 
ciated with space vehicles. 


THEORETICAL AEROTHERMODYNAMICIST. 
Advanced degree and at least 5 years’ 
experience in high-speed aerodynamics. 
Knowledge of viscid and inviscid gas 
flows required. To work on program lead 
ing to advanced missile configurations. 
Work involves analysis of the re-entry of 
hypersonic missiles and space craft for 
pti configuration. 











CERAMIST, M.S. or Ph.D. required and 
3-5 years recent experience with high 
temperature materials, structures and 
cermets. 


ENGINEER or PHYSICIST. With experience 
in the use of scientific instruments for 
making physical measurement. Work re- 
lated to flight test and facility instrumen- 
tation. Advanced degree desired with 
minimum of 3 years of related experience. 


Qualified ~~ a are invited to send 
resumes onl tan uiries to Mr. R. W. Speich, 
Aeronutronic ee Inc. 


SPACE TECHNOLOGY Div. 


AERONUTRONIC 


a subsidiary of Ford Motor Company 
Bidg. 12, P.O. Box 697, Newport Beach, Calif. 


Newport Beach, Glendale, Santa Ana, 
and Maywood, California 
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 2O0-second quiz 
for electronics engineers: 


(the prize could be the most important step forward of your entire career) 


1 Have you worked in electronics 
for 3 to 5 years? 


























3 interested in projects like 
Subroc, new underwater-to-under- 
water missile? Or Pinpoint Guid- 
ance—designed to steer interpliane- 
tary vehicles unerringly through 
space, advanced aircraft and mis- 
siles straight to target? 








YES NO 




















5 How about job security? Would 
you rather work for an established 
company with a high degree of di- 
versification—and a proved record 
of success in many fields? 


2 Experienced in telemetering, 
microwave antennas, servomecha- 
nisms, systems engineering, relia- 
bility evaluation and analysis? 


























4 Would you prefer a position of 
specific responsibility, but with 
plenty of creative elbowroom? 


























6 Do you feel that you're ready 
for the big move of your career- 
the move that will enable you to 
grow professionally and increase 
your income at the fastest possibie 


rate over the long haul? 


















































IF YOU'VE ANSWERED “ YES” to these six questions, it will pay you to investigate 
the select engineering opportunities which exist for you at Goodyear Aircraft — prime 
contractor of Subroc—America’s largest producer of rocket-engine cases — pioneer 
of Pinpoint Guidance —builder of the largest acquisition radar structures in history 
and creator of ground-support structures of unparalleled mobility. 


Write today —in complete confidence —to: Mr. C. G. Jones, Manager, Personnel, 
Goodyear Aircraft Corporation, Akron 15, Ohio 


GOODFYEAR AIRCRAFT 


Pinpoint—T. M. Goodyear Aircraft Corpotation, Akron 15, Onix 


Laboratories in Akron, Ohio, and Litchfield Park, Arizona 
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ELECTRONIC 
MANUFACTURING 
ENGINEERS 


Must have well rounded back- 
ground in electronics industry to 
direct a new department. Will be 
responsible for standardization 
and producibility of electronic 
components. Man filling this re- 
sponsible position will advise our 
Engineering and Manufacturing 
Division Engineers concerning 
the economy of production, sim- 
plification, producibility, and 
serviceability of electronic sys- 
tems and components. 


qualified applicants. 


If interested, send 
experience resume 





ELECTRONIC 
TECHNICAL 
REPRESENTATIVE 


Will report to Factory Superin- 
tendent with responsibility for 
technical soundness of company 
approach to electrical installation 
and test problems in our Assem- 
bly and Flight Ramp areas. In 
addition to manufacturing proc- 
esses, applicant must have a 
broad knowledge of electronic 
equipment such as radar, auto- 
pilots, or fire control systems. 


Candidates should have college degree in electronics, or 
equivalent experience. Will pay competitive salary to 


R. F. Kaletta 
Engineering Employment Supr. 
to: P. O. Box 516, St. Louis 66, Mo. 








M:DONNELL 7 afd 




















. 
. 
. 
- 
. 
. 
. 
. 
. 
. 
7 
. 
. 
J 
. 
. 
. 
a 
- 
- 
. 
. 
. 
. 
. 
. 
. 
. 
. 
a 
. 
. 
- 
7 
. 
. 
7 
- 
- 
. 
. 
. 
. 
. 
. 
7 
ad 
. 
. 
. 
. 
. 
7 
. 
>. 


STANFORD 


ELECTRONIC 
ENGINEERS 


PHYSICISTS 
MATHEMATICIANS 


Opportunitics tn the Following 


Research rbctiuities: 


PROPAGATION 
CONTROL SYSTEMS 
COMPUTER DEVELOPMENT 


MICROWAVE COMPONENTS 


SYSTEMS ANALYSIS 
ANTENNAS 


COMMUNICATION TECHNIQUES 


MATHEMATICAL RESEARCH 
DISPLAY DEVICES 


Write lo... 


RESEARCH 
Was Responsible Professional Opportunities 
in Applied Electronic Engineering Fields for 


INSTITUTE 


PROFESSIONAL EMPLOYMENT MANAGER te SE + 


STANFORD RESEARCH INSTITUTE 
MENLO PARK, CALIFORNIA 


Whatever your sport, you'll find it in abun- 
dance in Florida and you can enjoy an in- 
teresting career to boot with fast-growing 
Radiation, Inc. The climate here is ideal for 
outdoor sports the year around, 

We have many openings for challenging 
and rewarding work in electronic design 
and development. Radiation is well known 
in DATA PROCESSING, TELEMETRY, AN- 
TENNAS, INSTRUMENTATION, and other 
areas of MISSILE ELECTRONICS. Our stable 
growth indicates a secure future with pro- 
fessional advancement for qualified elec 
tronic engineers with ideas and energy. 

Write today for complete details on 
opportunities available. 


Technical Personnel Dept. 36 


RADIATION, Ine. 
MELBOURNE, FLORIDA 








Head of Aircraft Facility 
Willow Run Laboratories 


To supervise maintenance, modifica- 
tion, parts procurement, and flight op- 
erations for a fleet of government 
furnished military aircraft used for 
research purposes. 

Submit resume to: 


The University of Michigan 
Personnel Office 

1020 Administration Building 
Ann Arbor, Michigan 

















IN ALL INTERESTS 
OF AVIATION 


If You're Important, you either read 


AVIATION WEEK 


or you advertise in it, or both 
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ADDRESS BOX NO. REPLIES TO: Bow No, 
Classified Adv. Div. of this publication. 
Send to office nearcat yovw. 
NEW YORK 36: P. 0. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post 8t. 





POSITIONS VACANT 
Hydraulic Design Engineer—Must have thor- 


ough knowledge and experience in aircraft 
and missile hydraulic and pneumatic equip- 
ment design and development. This position 
to be with a well established airframe manu- 
facturer, now entering the hydraulics and 
pneumatic equipment field. Your future un- 
limited with top salary and many benefits. 
Must be presently employed in this field with 
a minimum of five years design experience, 
preferably with background. Submit complete 
resume. Information will be treated confi- 
dentially. P-1010, Aviation Week. 


A & Pe Li A - s k Alia. open- 
ings. Bell Helicopter experience preferred. 
Give details first letter. Cali’copters, 1595 
Lindbergh Street, Stockton Field, Stockton, 
California. 








Aircraft Radio Mechanic—experi d in 
maintenance, installation and repair of all 
types of aircraft electronic communication, 
navigation, flight control, and instrumenta- 
tion equipment and systems. Location—East 
Coast. Excellent opportunity for the right 
man. State qualifications and salary desired. 
P-1100 Aviation Week. 


POSITIONS WANTED 


Corporate pilot, 17 years flying experience, 
seeks new industrial captain's position, in- 
ternational or domestic. Age %35, capable, 
family of six, 10 years on present job as cap- 
tain with large midwest manufacturer, 4 years 
airline and 3 years military previously. ATR, 
CV 440, 340, 240; DC-3; over 10,000 hours. 
Top references. P. O. Box 2122, Dearborn, 
Michigan. 


Pilot desires opportunity to earn position of- 
fering more than piloting. Have 17 years 
aviation experience including sales. Now em- 
ployed flying twin Beech. Married, age 36 
Excellent record and references. PW-9991, 
Aviation Week. 


Aircraft Representative 10 years professional | 


experience, representing major airframe and 
major engine manufacturer to Commercial! and 
Military customers. Primary, Commercial 
Transport aircraft, secondary, utility and 
military. Ex-Naval Aviator, currently quali- 
fied transport pilot. Engineering degree. 
Speak and understand three languages, ex- 
tensive world wide travel. Broad under- 
standing Aircraft and Air Transport Indus- 
try. Desire Sales, Customer Relations, Repre- 
sentative position. Will Travel, relocate 
Resume upon request. PW-1086, Aviation 
Week. 


WANTED 
12 cylinder Allison Aviation Engines wanted 


—preferably new—Please write giving de- 
tails & price—Robert Cuse 807 Garfield 
Ave.— Jersey City 5, N. J. 


MISCELLANEOUS 


Helicopter, Blue Prints and Technical Con- 
struction data. Send $1.00 for 3 view draw- 
ing Pioneer Helicopter Co., Hallandale, 
Florida 





When 


Answering 


BOX NUMBERS... 


to expedite the handling of your 
correspondence and avoid confu- 
sion, please do not address a 
single reply to more than one in- 
dividual box number. Be sure to 
address separate replies for each 
advertisement. 











ENGINEERS SCIENTISTS 


& pioneer and one of the leading producers of electronic flight 
simulators, is increasing its engineering activity to include vol- 
ume engineering programs in the fields of analog & digital com- 
puter techniques, telemetry, transistor applications and light/op- 
tical scanners. It is also rapidly expanding its research and 
development operations in the fields of ionospheric propaga- 
tion & UHF communications. 

Challenging and diversified assignments in product design & 
Research & Development are offered by this constantly growing 
organization to the career minded engineer or scientist who 
wishes to combine stability with the latitude necessary for rapid 
professional & financial growth. 


Immediate openings exist for qualified, professional personnel whose areas of 
experience coincide with the following requirements 


DESIGN & DEVELOPMENT 


PROGRAMS 
CIRCUIT DESIGN 
(All Levels) 
BSEE, for transistor circuitry, ap- 
plication, anolog and digital com- 
puter techniques, DC amplifiers, 
simuletion, telemetry and design 
of systems and components. 
BS in Physics, plus experience in 
one or more of the following: 
optics, hydrouvlic instrumentation, 
human engineering, numerical an- 
alysis, computer techniques. 
AERODYNAMICISTS 
BS in Aero E, pilus 3 yeors’ experi- 
ence in aerodynamics, preferably 
in airplane stability, control, 
power plonts, performance or 
simulation 
TECHNICAL WRITERS 
BS in EE or Physics, or equivalent, 
plus 2 years’ experience in the 
preporation of operational and 
maintenance, manuals & engineer 
ing reports concerning electronic 
systems & components 
RESEARCH & 
DEVELOPMENT PROGRAMS 


tONOSPHERE PHYSICISTS 
BS degree plus 3 to 5 years’ ex- 


spheric phenomena. Familiar with 
present state-of-the-ort of upper 
atmosphere ond have oan under- 
standing of present programs 
using rockets ond satellites for 
studies in E & F regions and be- 
yond. Will work with radiation 
problems spanning VIF to VHF 
region of spectrum with empnasis 
on HF bockscatter techniques and 
their applications to commvunica- 
tions. Will design and conduct 
field experiments 


GLOBAL COMMUNICA- 

TIONS SPECIALISTS 

BS degree plus 5 to 10 years’ ex- 
perience embracing theoretical as 
well as practical knowledge of 
communications systems design 
involving F-'ayer ionospheric prop. 
agation techniques Working 
knowledge of modern high-power 
HF transmitters ond HF receiving 
Systems 

ELECTRONIC PHYSICISTS 

BS degree with 3 to 5 years’ ex- 
perience in diffusion pump high- 
vecuum techniques ond hove an 
understanding of classical gas 
discharge physical phenomena. 
Will conduct laboratory investiga- 
tions of simulated upper atmos- 
phere experiments. 


perience in the study of iono- 
EXCELLENT SALARIES 


Commensurate with education & experience 


MODERN COMPANY BENEFITS 


including educational assistance plan 
RELOCATION ASSISTANCE 
IDEAL LIVING CONDITIONS in suburban Washington, D. C. 
EXPENSE-PAID INTERVIEWS WITH SELECTED APPLICANTS 
Send Resume Stating Education & Experience to 


Mr. R. J. REID, Technical Employment Manager 


ERCO PLANT 


NUCLEAR PRODUCTS—ERCO 


DIVISION OF ACF INDUSTRIES INCOKPORATED 
RIVERDALE, MARYLAND WARFIELD 7-4444 











Your inquiry will have special value. . . 


if you mention this magazine, when writing advertisers. 
Naturally, the publisher will appreciate it . . . but, more 
important, it will identify you as one of the men the 
advertiser wants to reach with this message . . . and help 
to make possible enlarged future service to you as a 
reader. 
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PPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 


Tip advertising onto te ing hy pam eppearing on $2.70 a ne, nee, 3 lines. To figure advance payment count 5 
ime. 

AN ADVERTISING INCH is meosured % inch vertically on one column, a ae ee 

3 columns—30 inches—to a page. PROPOSALS, $2.70 a line an insertion. 

EQUIPMENT WANT A ADVERTISEMENTS table 

ag ad Style ee a ee ae wens aed BOX NUMBERS count as one line additional in undisplayed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











NOW DEAL DIRECTLY WITH OWNER 
In Stock Now for Immediate Delivery! 


BEECHCRAFT Ci8s SIKORSKY 8-5! HELICOPTERS 
Top quality, excellent value and excel- CAA Four-place Commercial Licensed with 
lent lease and lease purchase terms avail fresh complete overhaul. Six left, with spares 
able Can be purchased individually “AS IS” if 
©-46 F and C-47 Cargo liners. All avail desired. 
eo or — terms or for lease with MILITARY SURPLUS 
AIRCRAFT 
GRUMMAN WIDGEON SNJ-7 (T-0G PV-2 
GHA Models with Ranger Harpoon | PRY 5A All 
engines, or Custom McKin- to he wholesaled fiyable 
non-Hickman Conversion with ferry permit and at 
Write 


available as a package. Fin very cheap prices 
ished product without an : ~y yg Like or call for details 


equal. And We Mean It! ! new. And We Mean It! ! 


EXECUTIVE LOCKHEED New Plane Warranty 
VENTURA Also available—-used Goose HANGARS 
Gorgeous New Horton & Hor nice shape, at a sacrifice 120 ft. x 200 ft. clear span 
hangar 28 ft headroom 


ton interior, unequalled an‘ wholesale price Lease pos All steel structure plus two i . li 
where. Send for photograph sible. f stee c plus - med 
story lean-to’s 20 ft. wide m De t 
265-285 MPH, for the cost of a Beech oo the lene ‘aioe Total 40 tate wary 
Excellent lease terms available. Send for color photograph 000 Sq. Ft. floor space. Sub We stock, overhaul, and install 
stantial piece of Real Estate 
PRATT & WHITNEY WRIGHT 


FREDERICK B. AYER & ASSOCIATES, INC. R1830 R1820 


Aatheny 5. ine, -75, -92, -%4 ~202, —5, -72 


250 Pork Ave. MUrry Hill 7-1800 New York 17, N. Y. 
R985 R1340 Rk2000 


and ovr most popular DC3 engine 


EXECUTIVE nies ne 
ao ei ENGINE WORKS 


“ae ||\caerakast|i- ._. 


400:Hrs Since new. p dc 
Bendix Radar, assenger an argo 

A-12 Auto pilot. With or Without OXYGEN EQUIPMENT 
All New Radio & Interior. T-Cat Kit Installed REGULATORS — MASKS — VALVES 
Dual Collins Omni. ae PORTABLES & CYLINDERS 
a ror ey Immediate Delivery GOVT. APPROVED. REPAIR STATION 
Dual Collins VHF Comm. ll Byte 
Dual HF Transceivers. THE FLYING TIGER LINE INC. = 


Dual Bonde OMNIMag. Burhank, Calif. A/C WANTED FOR OVERHAUL 
24.000 Ib. Geoss Wi. Sol or Catt crartemen under supervision US iteensed_ mechanic 
1114 Gal. Gas Cap. FRED BENNINGER and inspectors assure unsurpassed quality at lowest 


. . . cost. Complete airframe, engines, and interiors. 
Executive Vice President Finest references. For details contact 
FS-1033, Aviation Week 2 
520 N, Michigan Ave., Chicago 11, Til. Tel: Stanley 7-3411 Cable: Flytiger THE LELAND CORPORATION 
932 Dupont Bidg., Miami, Fla. Franklin 4-2314 















































TWIN BONANZA, D-50A C-47’S FOR SALE DC-3’S FOR SALE 
Clean, two-tone blue with white top. TTA&E 490 ALSO i—BENDIX FUEL FLOW BENCH. P/N 391493 
r condiitoner; anti icing; aux fuel tank; REPAIR OVERHAUL MODIFICATION aiiies: Gasaes West AB a | ond 8 
rot beacon; sound-proofing; curtains; ondition u antia iscoun 
“a meee hots, Collins and sti dual i—DIRECT INJECTION TEST STAND 
17LA an 20 Transm ey i .c »-1; ARE Condition: Use 
re marker bones mm: gli de lege deluxe alti VOLITAN AVIATION a4 ‘2 
© control, $76,500 Atlantic Aviation Service, 12820 Merce St. INC. Pacoima, Calif. CAPTIVE-AIR . 
Int'l. Airport, Phila. 42, Pa., Phone EM-9-1283 2205 No. Hollywood Way Buibank, California 
Tel. TH 88234 























B26 SPECIAL OFFER $3500.00 


MAINTENANCE AUTOMATIC PILOTS, NAVIGATION eS ee SS 


Twin Beech - DC-3 - Lodestar ee Alki FAlehd == ss COMMUNICATION SYSTEMS Aircratt for Flight. Cost Government $211,- 


PHONE: FAirview 8-2720 
CAA ‘coved Repair Station # 3964 
Class 1 & 3 No Limitations 'Yola 12317 BE Collins, Bendix, Sperry, Lear, ARC , Wilcox LOGAN, Box 494, San Marcos, Texas 
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250,000 impulses 




















Resistoflex Corporation announces new 250,000-cycle impulse test 
standards—for 3000 psi Fluoroflex®-T (Teflon®) hose for hydraulic service 
at 400° F. These Resistoflex standards replace usual industry standards of 
100,000 cycles. Reports of completed tests available on request. 


Write Dept. 228, RESISTOFLEX Corporation, Roseland, N. J. 


z trademark, reg 


uoroflez is , 
@ Teflon is DuPont's trademark for TFE fluor 


7 
Originators of high temperature fluorocarbon hose assembiies. lc Ss ' sto f i ex 


ROSELAND, NEW JERSEY «+ WESTERN PLANT: BURBANK, CALIF. « SOUTHWESTERN PLANT: DALLAS, TEX 





ESHA, Sac enansr 


/f your major consideration is... 


. WEIGHT REDUCTION 


THIS NEW DESIGN is ESNA’s recommendation for applica- 
tions where space and weight reduction are primary needs. Meets MIL- 
N-25027: reduced wrenching dimensions permit more center-line 
efficient bolt design; wrench heights carefully engineered to assure satis- 
factory assembly line performance. Materials: carbon steel, AMS6304 
alloy steel and A286 stainless steel. 


wt in ibs Screw Size tensile 
per1000 #4 #6 #8 #10 yY,” rating 


LH3324 ; 6 | 13 | 14 | 29 160,000 'psi 
17 | 24 | 26 | 46 : 140,000 psi 












































... USE OF NAS 
STANDARD HARDWARE 


This complete line of low-height, lightweight NAS 679 hex nuts has been 
designed and produced to ESNA’s exacting quality standards. Qualified 
to MIL-N-25027. External-internal wrenching surfaces for easy installa- 
tion in limited access areas. Sizes 4-40 through 7/16-20. Alloy steel for 
temperatures to 550°F; A286 stainless steel for temperatures to 900°F 
and nonmagnetic applications. 


ESNA offers a —- line of ALL NAS types of self-locking nuts, in- 
cluding standard and mini e anchors, floaters and gang channels. 





... ULTRA-HIGH TENSILE 
AND FATIGUE PERFORMANCE 


Specify types LH 3393 and LHEB 220 for the utmost in high tensile and 
fatigue-life performance. Highest strength-to-weight of any available 
double hex design. Cold-formed from alloy steels; sizes 4-28 thru 1”. 
For use at temperatures to 550°F. 


Three other lightwe eight 12 point nut series are available in several 
tensile capacities and materials for service at temperatures to 1200°F. 


Type LH3393 (220/000 psi) | 


S ereetlienettienntineetiendiicensdiens=inestionetiemd ieeatti ti ae 


Fit the fastener to the application from the Dept. $36-325, Elastic Stop Nut Corporation of America 


only gomatet line of seft- Hpcking fasteners SEES Caer sees, Sine, ae Canaty 
Please send me the following free fastening information: 


C) Complete di ional and per- C) Visual index: A complete pic- 
“ELASTIC TOP NUT formance data of the new type torial representation of all 
3324 nut. standard Elastic Stop nuts. 
Name Title. 























